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(54) [«n<z>«fH h^- jatmfzx&m 



(57) [RK] 

Sr^iEirU *fc**ofc6© hi— m*Bf&-tZ>&%i; 

#yy . *te*s**t?+Sii-j-*««^u*v^ hi — &mm 

5)it> ^aSffll=«[ao?*4*2«RfiJl±«>IE*«tt» 

So 



< 
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1 

mmmmi$mw-tyj&m> 5 n msut, 3 0 n mUT 
(D^mmAk. 

fcm¥-tiB%LWz& 4 0 nmW, 5 0 0 nmJ^T^^'J 

t»IEJI6*»J!BH:^*< 4: t>*y ^^/H»HB«:«7L, ft! 
IE h^~S*#Mt^*te£^U 

HfTlE»7s/^^^Kffi3 0 — 6 OragKOH/g, 9 
0-1 2 0°C, 2 5tl^*$tt6#fAS;^2 ETF"Cfc5^ 

^ 4: . 

MiE*8S3«riS*ft < fc 2«JH<^R3?JSr*rU 
flfflB^SSlJttffSf^ft&ffiS^ 5 n mJ^Ji. 3 0 n m^T 

^W^UOnraHl, 5 0 0nm6lT^iESi 



[W*r5 3] '>ft< ^t>tt*WIB^«i»H«pn2:*& 

IE h^-Stt*SA*«4**U 
*ME*»fflaS'>ft < 4: fc 3ass^ffi*JS:^rb, 
fltTia^jR»Jtt*a[5p*Sf«[S*S 5 n mW-b, 2 0 n mJ^T 
<OIE*«ttS:5%^*3M A 4: > 

frSfftifia^ 4 0 n m^±, 5 0 0 n m^T^IE^m 

iw**4] ^ hM^mmfcmwmim* 40 

f*«2P*&*frBtfS 4 0 n mEJLh, 5 0 0 n mJWT<7>4*8S#J 
Bk&. 

fobfrCtb L- ^ jgffj £r h < - ^ 

0. 02-2/im, i*»fi:J:SBETJt*iaj5S 
0 . 1 — 10 0 m 2 / g , ttattSSt** 5 1 0 £, Q c mHT 
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[M3K9 6] '>ft< 4: fc*WB^aS»JC*s, ¥#J*£S 
0. 0 2-2jum, liRfl^iSBETttiffiSl- 
2 0 0 m 2 / g X- r > f ^ > cog^feTgffi 

^m^m istitimik^f^R t>v * » &r t > y * t$#> 

m&fi-tZ r 4: £4#»4:1-£ft#^3 KiEffitf) h-J— . 
10 [»**7] '>ft< fcfc^»3WA<D3Fft&3ttaS:a (n 
m) , ^«#jB^2F*9ttSS:b (nm) ^l/^^C, 

m^ms) kh*bmmA<D&mm*c uc 

/g) , *»JHB d UC/g) fcbfctf? 

ffiFSiJfc^ d / c a* 0 . lW_h, 5. 0E*TT-fc5 
r 4: Sr»»t-f-SHI*« 1-7 <^i^ix^{r|B*(^ h"7~ 



[§1*15 9] '>ft< £ trtlfB«c»tt«Sr^rL*ffi*S7 
> ^«tflBS tf> b ft 5 » 4: . *PJESB» fc co HI "Cffik 

0] />ft< 4r t>i>y 
[§i*r5 1 1 ] |fta«r*±«^«j« Lfc»«»fft SrSflfe 

2] #4r*S, />ft< 4: t>@tei-5fl6ffli$#: 
k. *lxW6o»ft5 ht-^WtaSf^^^I 

mmm.(omzj&=>-~y b&wmmzmw^tzmm^- 
~v bmk. mmm<vmm^~v b<o^^^, 
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izm< ^v-tzmis. m^w±izmtez>&(D hi— & 

[0 0 0 1 ] 
[0 0 0 2] 

5 0 ^(Dtzt&m hi— <dv D-^c ?/i>f£g<Djt 
[ooo3j i^*M^)iS?i, ^y^-^cDfp^y 

y^C*— KJ^lififefg-g-SrjJlO, ^ON-OFFi:j;o 

hi— (BS^5/im-15/imi«) HioT 

So hi— ri^*jE*fctt*lc««LT*59 

S^ffljg^ffi^b hi-- tttt<kS»^«tt<z>«WS:# 

fflt^ntt^nntftlM^fflt^t^, iff 

Sftglhi— i:fca 0 -tb-c*¥ffl«jre^sixfc hi- 

[0 0 0 4] H»<^J:5^«^Jt*j£^ttfflSns» 



[0 0 0 5] -t It, ilE^fflSrJiafttS^T^Hia 

**^«t 0«»»b, *»5MR£ixT hi— 

i— * s ^fiKi"*« 
[0 0 0 6] 1 ht-^^-C^StiS 

[0007] sfc*9— a*«-cH:, ^m^- 

U life, 0ij^fi-f ^d- h-j— T*§i{gU Kfe&K 

W^d- hi— fftSre^-TSo «#ttttlEWK:«« 
bfc hi— Sr* y — =^LfcwtB«sn, ^ico^ 

[0 0 0 8] ^^f^-^ifv^, v/7v4^htH:S 

*ffi«^nti^ 0 ^bTw^xb^sMbyci hi— m 

[0 0 0 9] bTfi, i|t-60/S 

#tt-bir«*#fe<z> hi— U 

ill, ^/^h^l!^$nste^W^*ix^ix^fft»fi8 
ttfc»«$*T«»:#fi£> hi— «fc«:IE^U #^-f#> 

[0 0 1 0] — »ttlE^*Srffi^fc*7— Bf«?K 
^f^lttt, #M¥l-2 5 0 9 7 0f^fc 

(DTU&mi&VX*!9- hi— flWSftta^;b£;ft,5 0 
[00 11] SbCSt, h-t— 

fi^T, *«l^i<0«tim<EW±^ h-t— fibT 

e?^:^t*ft«BS¥2-2 1286 j^mxm 

[0012] 
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<nmm*Mj&^rmyti£tmmxmmmz£ymi£-t [001 ?] *3t, ^^^^^-r^^-r^^, *n 
7— a^tt?BBfift»ftT-a«$n4^, sfl&£ftT h+ [0018] *Bte¥*s:i tT^r^it^t^^ 

fcofcSteo — 98B#^tt h^—tt*ft3IStt H¥2 - 2 1 2 8 6 7^k#tf>0i|T^ #feco N-J— f& 
[0 0 14] SfettifffitLtll 2^_L<**&JRnz < ft 9, SfclB3tetta s 8l 9 fifc^K: < ^ 

3W»*3&sfi#-T?*>9, ffla^^»Srfif 9 r. irtfSffi*6 0 [0019] L^U^Mte^SCtt. 
LA^Lft^bJRo— ^#*S^(«D^a — -7*ffiJr h Lft< . * fcSIW^ffjRft H<om<03&\< ^flJJRK: 1« 

[0015] migL&ltijj-tZX?— b-T—CD [0 0 2 0] h JilE^NM^-Cte^ 

fe^o r ¥»*fiioo%-eft<, HRfti:ft7 5-9 0%i« 

i&T-tZ> 0 Sot, h-*-— twl±^^«i»«H4Sr*L^ fe 30 IgM^T^ y — ^i^^u— K*T?S#}¥i: $ttT 

5 0 »^OHP^«T-^*»iatt^*9— ^<7>^^ > [0 0 2 1 ] Lri>U *PrDte¥ffSr«ffii-5«*t?W: % 

[0016] ^vz.(Dmmft&&mztzfri/-r-7 p * t\zfj:v. a«© 1 iate^«^«-ett, «^8 5% 

$ ^>{z^<ommz^&(Diy V =* — >Jr>{j\'fj:l£<D*7± 40 co^tbtt^^t-f" 5 <t b-f'—mM&cD^lklZ 

5fc»^*W-4SS«*s^»i:ft9, 3$«^)*j«^««l(z [0 0 2 2] Sit^^-Stfe^i&^tt. *HI(E¥#:±-e 

fKITU 6^9^iCt, ftffSttJJSftTLS 50 [0 0 2 3] Sbi:, gflMR^ISSofcW^^IHHE^: 



mm^mc b-r-^mm^-r^nn^m^^t. 

[0 0 2 4] Mt5lT-?SgSt1j:, S^o 

[0 0 2 6] **Wtt±EWJB*^«*, ^» 

[0 0 2 7] ^>fyuj6*L/j:t^-f/uU'^3t#^r 

[0 0 2 8] S$>tc*fc % *Bflte¥#£JB^rt:«^* 
[0 0 2 9] ZblZittz, **ofcfe<Z> h^HftSrJBjEfi 

[0 0 3 0] 
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1, 30n mKT^S&JWA t , 4 0 n 

m»l, 5 0 0 nm«T^MR3WB fc, ^fiffi-T 5 r <h 

[0 0 3 1 ] *JMUfc«5 ht- Wfifttt, 

t *> «*wffi t !7 ^ ^ * t t m&mfr h * s 

3 0 — 6 OmgKOH/g, ffl^ 9 0—120 
10 °C, 2 ^C^^^XA^^^TX^^^^^/^^- 
ttflcSfspiSJffiSjdS 5 n m£JLb, 3 0 n mJ^T<OiE^®t£ 
S:*-r^»3BA t , ffS¥%W4 0nmJ^i, 5 0 
OnmJKT<Z>jE»«ttS:*i-^*JHBi:, SrAflt-r* r 

[0 0 3 2] h-J— 

20 iate»«wBfi^ft< t i>ti?9 ^^^mm&mtL. mm 

b-f— U «rE^SSIS»J^4< it 
3 «S<^R30Sr* U *trE^tS««li*«5p*&*tS3ftS 5 
nmJ^i, 3 0 nmWT^jEffiSttSr^i-^aSS'JAi:, 
^WMOninW, SOOnmJ^TOTSl 

[0 0 3 3] 351=, Ft-i^li, 
fc tWE^^f±^¥*&ttS3*« 5 n m£JLb, 3 0 n m 
&sT<Dfi\*mmAb* M^SS^4 0nmK±, 5 0 
30 0 nmJEJLT^^^JB £ 4\ fc b^jg-& L/c^SsSfl 

[0 0 3 4] JEIC, ht— ttffigtt, 

£fc*ftiB^jR24CtfS, ¥#Jfe^0. 0 2 — 2 Mm. 
®*fcJ:4BETM:*BB«3&so. l-l0 0m 2 /g, 
m^ffifa*^ 1 0 9 Q c mKTt*fc5»fkf^ 

40 t 1 TOWi^bfti&Jlll^t**®**:^-*-* r 

[0 0 3 5] JEK:, *3BM^«« ht- «fiEf±, d^ft< 
K*l:«tSB ETit*®8ll —2 0 0m 2 /gc^^fh^ 



[0 0 3 6] Siir, «PBI:|Sht-l«t />*< 
(tt>^8S»lAe02piS«[SS:a (nm) , ^JR»JB^5p*9 
ffiSSr b ( n ni) tLttl , 2p*&3|SStt:* b / a # 
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[0 0 3 7] ^\Z % *36«{CffiS h"t— 5o 4 0nm*i(i:45i a*t^»*fe« 

^t»SlA(7)nt^c 1/iC/g) , ^*»JB(0« ®«^Sfii:0<i9 #«*#i«S< * 9 * a%{fe 

m*^rd (/iC/g) <!: bfc ^mfiit^d/c fe^MmzttLX b Uz< ^ $L 

[0 0 3 8] j*qg;< 45t tt>J-(E : ?ai9i^«tS« h^-^tf^-t- 

W"Cfc5^«P«tflg. *fe#Jt*<OfliL5K*J-lCC-Tjfi*0$ [0 0 4 5] SbiC^aS#jA(03p*&a[SSra (nm) , 

ix^iWJWL lKSM*©rt»J(!S:^«jB^-eie— ft *^B<DTOIft««: b (nm) ^60. b" 
*LTI»^J: 9*iHjttj»ur*fe»J^rtaS3SI 10 / a ^ 2 «± 2 0 «TI: 4^1^: ^1^ Iv \ ¥#J*&^ 

*IS*»JIB*fc:#ttU ft»«»#5>j|R«i3aic<t9BFfS Jfc^b/a ^ 2 J: 5 v A, Bttht- 

fflSr^asffi-frfflaa-t-ar tx ht^Mj^s, iST^HH^jg^-t-So — b / a a? 2 

-7l^«St^)i(:p-7±^ b1~-commm&-J£ g) . ^8S»jB<o»«JISrd (/iC/g) 

*K»J»-t-5fcft, 9^*^»/IB*JcJ:9 4S^3K^^ Jc, W«*Jt*d/c^0. 1 EA-h* 5. 

ttotftt&n — 7SrS*f-7fc»ft6$-a:TA<i-r*— J* r. £#3* bv\, d/c^o. l £ *fSS#]A 

U mi^a — ?±^<D h-f~— <om&M&1&T VX * *<1t — yjd/c^5. OSrjB*.*i^iK»lB^««#^*# 

5^fe^S^<^ii«ett^&^)PplJS^^b/Co [0 0 4 7] ^JS»JC0^fi{i h^— Srffcte^l 0 011 

[0 04 01 ^:C-C, ht^&Mltttl^:^* gPicS/c90. 1 ~ 5 S*SB. b < 0 . 2-3fi 

[0 04 11 r^ttJKS^*44 2aS<OjE*«tt^SS 30 [0 04 8] ^/c, 2 «S^:E*«tt#*fflO»^Jt;3|S 

»l:±ot*ftttO»*i:»Lt»»l!ffi^/<7^^ tt/J^S : ;Mttg=9 0:10-30:9 0 

<t <trfeixS*B{cfc)^9 b~T— Sr^— KAJ-fif*"*" 5 r tSItWJ bV\> «t 9£« b< (28 5 : 15-1 

i:^3S"C#So 5:85. $ t>\Zffr& b< (18 0 : 2 0-2 0 : 8 0t 

[0 0 4 2] roi#^jgSffl||ift:a5p*&ttS^5 nmK £><5 0 *tt&0>aS«|<E>f 9 0 £ SMMtasJB 

_b, 3 0 nm£JLTOjEMF«^aS»lAfc, < h^-^jgjftu WSftSt?bOMt-5 0 — A 

4 0nmHl 5 0 0nm6lT^IEffil»lB(!:tfc tt«^»»J 1 OfciBfcfcl^fc ht-fli^iS 

So ct9#*b<tt5p^*ia}5S5nmJK±, 2 5 n mK < 4 9 »ft(ST, * Oli*OPigH35S*^-r*o 

T^iEf l»9lA<i:?^W5 0 nm^l±3 0 0 n [ 0 0 4 9 ] jE»«i4^8SSlJtt, ^*=7\ T 

mKT^iEWfll^aSffjB^bftSwfcdsa* bv\ /u ^ iro««t^S:T S y y7>^7; /^ttv-y = 

[0 0 4 3] jE^«^^ijACDfls:«^&@^3 0 nm 40 — V^-OK ^tf^rv^ttv' y ^ — ^^^T^S^tL 

h-t— SfftciS— h-^-8MM4asJB< ft 9 /ufr«t bv\ Hitf, ^y^yui/ 

■^•Stfb^x^-t-So [0050] rn^^?^ ^^°y >?%mma. «s 

[0 04 4] — * % IEff^a^]BO(t:fl[7ASrttS^5 »#S:DH*«!!|: J: 9^7* K«i tfc<>©i:ttt LfcS/ 

00nm±9*t<45t h Sff t «>**1Br«fl|^ 9 y >^ffltSJ£S*6ftSa63aXtt, ftf»flc 
^«*fiHc/>ft<ft9-tOtt* ht-©*ti*«TL 50 &»!^SJtf:y7^r/!i ^^3«Sr*(TRJtE 
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£ -it 5 m^mm^ ± o tea * n a . 

[0 0 5 1 ] ^jR»J^*ttl:tt/>3— h^^^^-f h 
^TfeSo %1U.2 0 C C, MS 5 0%^)ItTT\ 10 0 
1 g Srig'&U SfEltetCT 1 0 Om i n~ x (Dm&X5 

ft. so^imwLfcft, o. 3gi©u ^mjf*2 

X l 0*P a T6 0TO7'd- Srff ofc 0 
[0 0 5 2] jE**tt^aS3H-ef4 5^«*+ + 
8 0 0/iC/gt\ 3 0^jWH5 0-+4 0 0/zC 10 
/gtfe^I^^ U\ 3 0 5}TOI11^5^ 

[0 0 5 3] Mid, «ta^)**5 2«a^jE»«tt^ 
[0 0 5 4] *fcttfi«««tttt«:*-r 4 t 

itts^** a 2 nm<DjE&mftiftim& ? * < ^ >^ l 

[0 0 5 5] «fc*««ftg[«r*-rsil!tflll»»5|ci bT 

fl^«J:5BETit$ffia^0. lmVg^i, 100 
m 2 /gi^T\ 1 0 9 Qcm^Tt*^^ft 

^■*^«»*. ■MfcT/i'S = »^ho> 
g£f(^ > 0 DMfc>f > i? v J*fflb*i<D o h 

<J3. ¥%iO. 0 2/im^±, 0. S 
*»*JC«tSBETit*ffiar^i. Om 2 /g^±, 8 
5raVg£*T\ £<bic£?£b<te, sp*Siaao. 0 2 
^mW±, 0. 1/imWT, ^SfK*U:<J;£BETJt*c 
IW8m 2 /g^ 8 5m 2 /g^ X V ^ hlzttf- 
^b<li, ¥#tf£@0. 0 2 mJ^l, 0. 0 
TT-&9, Mt^ct^BETItaina^l Om 2 / 
gHi, 8 5m 2 /gOTTfc^, 0 

[0056] mtit&mfemwz h-r-km&v-7t<D 

[0 0 5 7] ^tl^W^f^^^t)^ 

Tx&mmi&mm^m&m&psitxz . mmmm^m 

[0 0 5 8] Sp^ffiS** o . 02 M mJ:^h^< 4 £3i 
»*i:±5BETjt«Wl 0 Om 2 /gJ:!)^< 
45tiitosK< . ^SStea^PO*S— ^tS:^-r*#i*, 
±SE#l;3lj5S58»b*l^ 0 lSI^10 9 QcmJ:^ 50 



30 



40 
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±9*. a*K»^J:SBETJtaapa[}5So. lm 2 / 

So 

[0 0 5 9] SfcSbfc:, ^K*KJ:5BETJfc*DB 

Si-20 Om 2 / g co^ft:^^-r>^^>(D^^ 

[0 0 6 0] Jt^ffiffi^ 2 0 0 m 2 / g S:«;fcfc#£U: 
tt»^te«a*iS-fcff;ici\ l m 2 /gi:«fc4^j|^ 

[0 0 6 1 ] fr««ft«tt^W^tt, fiiJiSrtg2 Om 

@2 Omma-ett* 1 0 0 g SrJfci*:, lP#fia;fiSg 

[0 0 6 2] 3EtC fMK^fe^ 5 n mJ^_h. 3 0 n 
maT^8»A t#«5pi9fi8*4 0 nmH±, 5 0 
0 nmHT^SaSB 4: «:*> bfc^jR»]ffl 

[oo6 3] ikmmv) hi— mmz9tm^'t\i^»s 

[0 0 6 4] ^3R#jA4:^iS»(|B^j!R-&WBBtt3 Of>^ 
$>5#a $ SS bv\ 3 0#«T-C*S4:*&— ^SSffllPI 
±as»ir9fc:< < % 5^Sr«x:5i:^jgSSiJia±^W«b 

[0 0 6 5] Sfc, *^yHErfflv^c3E#.-f-5*&, *D 
jDftft r^-v ^^m-T 5 r £ IZ X o T*^ L/cl#(C X o 

So r. C7D eh . ^*n — ^*S(7)Stn:SrTtt"?)/c*6^^ 
* n — 7 * ffi W C^-^yf^ 3N- ^ SsAo 1rz>h 



[0 0 6 6] *38W^^^-ryute-&*fcttT ^ 

[ 0 0 6 7] rtltt*fflr«ttS:*i-S h^— Sff«w 21 



13 

s asanas h^-sr^ic^t^j^ 9 , ^y^vvMSt 

SSMfc*** !7 5/ * * & b -r—ttmiz 5 * < **IHT* 

[0068] #9-m{ML&fti&'t%mw<Dm<£ 

— Jl35Sjfci\ fcSiMi, s»i^r. 

[ 0 0 6 9] *mm<F> b1— K±oT*»«-tfS*£*:MJ 
[0 0 7 0] -nil h^— «*4:^*ffll<z>«tt3&SRjjt? 

[0071] a^i-ss^Kssa^tt, sio 

flft«j*^=y h^f*:^[ate»»-t-5«ij*-efcs. $btd 

vf^^asse i^s^y-^y 
> * i r 4ot * T fc 6 H 3£ h <o * > -7 1 -r > * tt S: # 5 C <t * s 

[0 0 7 2] *&m<D htH:J;ot.fi]iM^!) t h 
[0 0 7 3] rixtt h-t-— »{*:tiS!«i4(0«tS3js**-& 

*5 <9 gc/£ Lfc««ts* s »fcixs^t:*io«B* ^ y SriKih-e 

[0 0 7 4 ] *fc H"J---«:flE<0#**fiD|ft»*«t 9th 
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[0075] h-t— eff*5«tt5 h >=j 

{-ct 9JH^Lfct><75t?*>a o S£2 0tl«5 0%(DS 
i£Tt\ 1 0 Om 1 i/yg^(^ t Jl7 9 7 

g <t h-j— 3 g£iS-&U 8¥(Hl$5isiT 1 0 Om i n^CD 

io aact?5», zofimwvtL'ik. o. 3 g gs(u 

2X10 4 Pa~C6 OS^BB^o — 

[0076] mm^m-m\-®Lm ^tt^mmmm^ r 

> B&^lTk 4b ^ ^0 ^7 j u > £ <£> filS^ ^ J: o T 

[ 0 0 7 7] 2ffi%/Uy$Z>'MXtei&&iT/l'*c;l'*.X^/U 
b ttli, ^oyS, ^Vu^/u-BL T^t: 0 ^ 

[0 0 7 8] 3ffi^_b<7?^7/^>^^^ LTfil , 
2 ? 1, 2, 5 — 

vhii^yi, i, 2, 

30 1 ? 2, 4-t7^uy hU^/u^yi, l, 2, 4- 
^yhy^i/jKy», 1, 2, 5 — ^3r-y~ b y io^iS 
>Bfc. 1, 3-^*/U2K*'>yU- 2-^^/W- 2-^ ^ 

/i/) y<^>\ 1 ? 2 ? 7, 8— t^^yf byio>\si£l/ 

^M7Xfe?. TJ\>*/\s (j^^'^l~12) Ji^^y^j&S^ 

[0 0 7 9] 2ffiT/U:3— L.T13:. xf i/y^ijn 
— /U, 1, 2-7 , Dt°l/y^J|3-;K 1 ? 3-/Dt° 

40 i/y^y^^K i, 3 -^fl/y^!l yu, l ? 4 
yy^y =i-yu, l 7 6 -^^ri^vsy'^-— ^ 
^yf/u^yn-yK y 3— yu, V>y"u 

t n u>^^y /i^ v t'7>7x/-Mxf i/yt^M 
KfcMlDtt, t^7xy^A7 p pt°i/ytW KM*P 

h y ^ f p-yux^ £f CD h y yu, &t>^ 
/— yUA^^U>^"^r-y--f Kfi"AD#?, t^7x/- yUA 

50 /Dtvyw^ KWJ0«i^»*bv\ 



15 



[0 0 8 0] 3t6Sl±(OT/^=i—/^^t VA- 
fcTh— /K 1, 2, 3, 6 -^^tI^Z/t" h yu x 1, 

h-yK hU^y^xy^ij Kyu^ i, 2, 4 — 
^yhyt-yK 1, 2, 5 — °y^yhyt-/K 
^JJ-fern— yK 2-^^/1/^0/^ MJt"/K 2-y 
2, /K hJi^fn- yu 

hjj^f D-yu/p^y, 1, 3, 5-M t 

[0081] m^n^amm^, mm&m&m&m^- 
[oo82] ^m^^>mt^mr^^-ju(Di^mw\ 

(OH/COOH) 8-1. 45*5— J»WT?*>5 0 

[0 0 8 3] SfcsKy^^^/uWJJB^iftfflifil — 1 0 0 
iWaU<lil-3 0tfcSo 

[0 0 84] aM6(0$H^*f±, ai^w^ y u 
^^mm-^^-y^t-r^GP c «> 3 

So i&^2 5tl:*3^tr h7fc Kn77y 

0 . 0 0 5 g/c m 3 CQ^r h 7 t Vwyy Z/W&lfem 
Wti^l 0mgttALTW£Lfc«"T?*>* o 88 

[0 0 8 5] *MMMBo*Mb»Hc, »»Kfl£j5rtf> 

7D-f^^ (CFT5 0 0) CJ;^ lcm 3 C0^|4 
2X1 0 6 Pa(7)i?rM4^, iglmmWyX/^^ 

2{c*j-r^ra«sr©cfb^; dm) , Jfumbfc^sai 

B>*ftbfci:#oaflCSrj«WHI*6fi« (Ti) i Lfc 0 
[0 0 8 6] *fc»JB0^9^«E»jRtt*l6*3lE**W- 

[oo8 7] d s ci,z£%»Amt o —?<Dm&te. &mm 
im<D^mmM^muD sc-so l/c 0 5 c c/ 

1 57)»it5 e c/K*«^, mm mm) 



$5(9)2 002-2 1 4834 (P 2 0 0 2-2 1 4 8 3 4 A) 
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g±2mgt L-7c 0 

[0 0 8 8] n=fc, *»«fi-ett ht-ot#M»^ift 

JRt£, 7 :n =.yutf U>f N4^T>^e^^Ajfcg^$fagi-{t 

fo5o jSS**tt3ft*»JIBl 0 oa*SBir:3*L. 0, 5 — 
5lfgW4Ut\ «t 5 »* b< HI ~4mfig[5, $ 
h K» 4 L < tt 3 ~ 4 fiSSB t?*> 4 „ 
10 [0 0 8 9] *JKJB*-ttffi**La«fl.t LTii, 

T^SfeS^JRftM*. C. I. t:°^V > h • >f:*n — 
1, 3, 7 4, 9 7, 9 SmcDT^Z hS«7y-yU7 5 

K^/ryifeif^ c. i. t^Wh-^^-a — 

12, 13, 14, 17#(07thftS7y-;U7$K 
&i?*TS~M&Mm. C. I. y/^>h^fxp^i 
9, 7 7, 7 9. C. I. t>7/n-^ ^xn^i 6 
4 . C. I . \f?f* ^ h • K4 8, 49:1, 5 
3:1, 57, 57-1, 81, 122, S^cT^fejg 
20 £h C. I. yyu^<> h • U-/ K4 9, 5 2, 5 8, 8 
mCD^&mn. C. I . W*Z/ V • 5:3^ 
u '>7 = ^W0R«ft:wffe^i3|sf^ 1 «X 



[0 0 9 0] Sfc. *»«^*tffi*n*«-ft***!7s/ 
^ ^^IrtS^^r^HlS^tt^ift 5 H± 6 2^T^5 

30 htt^ffiT-T^o ft#Tyu*/u<z>£i*«tfs 6 2 J: 5 

KOH/g J: Pi»i:tt*ttTt5. ftif^6'o 
mgKOH/gJ:9*ti^ii}Stt*fiTU KSTt 

[0 0 9 1 ] f-fc, ^7 7— Mffe^S^tt^fiTLfeffa. 

40 ^/^y^4i:5o 

[0 0 9 2] 7/u^-yi-t tt^^-^^y-yu, Kr^ 
/— yu, ^^T~T I) ;UT — yU^ / =3"^ J — yU, 

S 0 SfcTS ItN-y ^^r^U7 5 / 

^yl-T^>. ^7-7y./i/7^y, /tr^7^ y^t 

^/^ 1 iXli 2 «£JL±ffi^^# S 0 */*eHfc!7 3/ ^ ^ 
50 fi, 7jfy^^U>, 7jfyyot°U>, 7^yf-hD7 P 



10 



20 
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mte&mmKmi o ommn^ML, sm*&sx±i 2m 

[0093] hT—ttmm&mm.mm&ittkm.ffiVt 
[0094] 5HiJR^«ar±. rixfc#tt$ 

[0 0 9 5] 04 ^ h-*— *iH3!Bi»*affi«?«»»aH 
Sr. EIStrspffiEL E16iz]EffiEI, 0 7 fcftlffiiaSrjS 

-To 6 0 1 nwM(om^m. e 0 2»n— ^ cr l 

1) . 6 0 3lio-;i/ (RL 2) , 6 0 4110^ (R [* 1 ] 

li) ±{zm^^^tzbi—(Dmmm. 602-nio 

— (RL1) (Dnti^U. 6 0 2- 2lin-yu (RL 

2) cof£^g|5, 6 0 5}lt2— /u (RL1) ^mJ^g|5 6 0 

2- i&Mf&^%tzib<Df$Mifc<DffiiAa. 6 0 6iiD- 

( R L 1 ) (Om^U 6 0 2- 1 &%um Ufc»flE#^Sfc 
tliP. 6 0 7(1 a— (RL1) <D^#Si5 6 0 2 - 2 &: 

tom^&fcft<Dmt&ifc<Dffixn. 6 0 8liP-/l^ (RL 
1) to&^me 0 2-2SrJD»bfcfRjSE*<OSIEfflP, 6 30 
0 9iin — /u (R L 2 ) 6 0 3 Srjtof»Xttft*p-t- 3 fc* 
^fffc^ffcOflftAP* 6 1 Olio — /l/ ( R L 2 ) 6 0 3^ 
Mmxte&nvtcm&i£(Dmttin, 6 1 liip-;^i 
O^/q 7^iT*S$li2-l Ommgffi, 612 

^feJKWiD— (R L 1 ) 6 0 2- 1 ffl!l<Dq&ffiiJ«SSB^ 
e>S:A£ix5 0 (RL 1) 6 0 2 - 1 <Z)ffft £ a — 

/mrl2) 6 o 3 t<Dmm^/uWitjiz:xvmistmm 

U ci-/u (RL 1 ) 6 0 2—1 td^f^t < J: o lcft£ 0 
Wft^-zL' (RL 1) 6 0 2 - 2^>2ciH^*-ej£ 40 
555 9, p-;u (RL 1) 6 0 2-UH&^S^jD 
»Sftfco-;W (RL2) 6 0 2-2^b*mt$na o 
ft*3, Jiffi^S^ n— ^6 0 3ttS»«TKtt*P£ 
ft5o ,u (R L 1 ) 6 0 2 £ (R L 2) 6 0 

3^)^!J77^lj:0-0. ImmtifeS, ISf^Ai 

[0 0 9 6] %z VX^rhfrlfz h~f~ — £&&\ #:y^-^/U 
ft^ffi«M*U ^<Of&^;y I D 

S»SWIL 0*=.*— ^7* yfiim ft£r-C*M><» 
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y v it, mm(omsL^(o v-r-m.* < 

[ 0 0 9 7] SftlE^«^± o»tnfc h + 

-efffe^f-ic y io ft if o^asjHS: jt& l k -r—m.^- & 

[ 0 0 9 8] 

[0099] a 1 ) ^mm&ixmm-r^mmmcom 

[0100] 





PES1 


MntfxiO 4 ) 


0.32 


Mw«x10 4 ) 


6.4 


Mzf(xi0 4 ) 


97.5 


Mmf-Mwf/Mnf 


20 


Wzf=Mzf/Mnf 


32.4 


Tgt 


59 


Tm1 


100 


AV 


15 



[ 0 1 0 1 ] Mn f te&mmmcDmw-m^A. mw f 

Mw f tm^^l^MMn f 4r<OJfcMw f/Mn f , W 
z f Z ^^^^IM z f tf¥^TlM 

n f <£>JtM z f /Mn f, Tgl tt# 7*tegWftfiE 
( C C) % Tmllittftfift (°C) , AVttWflBB&ffi (m 
gKOH/g) ^^i" 0 

[0 10 2] (*2) ^g]4-{2I7iC^:Lfc^:M^gT : ' 
[0103] 

im2] 



19 



*(I1)2 002-2 1 483 4 (P 2 0 0 2-2 1 4 8 3 4A) 

20 





Trjl 


Tiki 


Tr2 


Rwl /Rw2 


Hrt1 


Q-1 


75 


30 


20 


1.25 


108 



[0 1 0 4] T r j 1 (°C) ttu— /u (RL 1) OHfp£ **^^"T 0 
8B£>3HBifi£* T r k 1 (°C) n — /U ( R L 1 ) C0f£ [0 10 5] 

*«SO*ffiiflft* Tr2 CC) (RL2) CO^® #Sr5W- 0 

ffift, Rwl fin— (R L 1 ) (DSfef, Rw2(j;p [0106] 
(RL2) OEMER, Hr t 1 (°C) tt h [*3] 
(RL1) O*ffifc^*Ufctttf>*ffiiB*10 



(*3) t^*isj(60y-ctt^bfcw*tt^y 







(nm) 


*M 5*HS 
( m C/&) 


30#fi| 
(yuC/g) 


SGI 




7 


+ 308 


+203 


SG2 




18 


4-280 


+235 


SG3 




18 


— 300 


-180 


SG4 




35 


+ 180 


+ 110 


SG5 




60 


+ 250 


+204 


SG6 




100 


+ 235 ; 


+ 195 


SG7 


'J**? ibis »J 3— >^--f JUT? 


100 


— 280 


—245 


SG8 




1000 


+ 220 


+ 185 



[0 10 7] G l-8tt, ->y^»»*i 0 0 

g Sr, 3tffi&L3g£i]5 g £r hyu^-^ 1 0 0 0 c m^izm^ 



*[0108] (« 4 ) tC*|tJfc«t?ttffl bfc&J 

[0109] 
[*4] 







(/im) 


BETft 

(m 2 /g) 


G1 




0.05 


40.5 


G2. 




0.2 


6.5 


G3 




0.1 


10.5 


G4 




0.2 


432 



[0110] m 5 ) l=*3Wt«t?*ffl Lfctf||«i| 



[0111] 
[*5] 



*(12)2 0 0 2 - 2 1 4 8 3 4 ( P 2 0 0 2 - 2 1 4 8 3 4 A ) 
21 22 









CCA1 




S34(*«Jl>Ht3*1±S!!) 


CCA2 




E84(^-'jX>Ht^?±$l) 


CCA3 




LR147(H^A-'J-yha«) 



[0112] USf 6 ) d^JHiStBJTHjfcffl Lfc«^Sr^ * [0113] 

1". * [S5 6] 







CM 


^•if>-S»8l«:e^>h-U-yK57: 1 


CC 


is7>®m : 5 : 3 


CY 


-rxp— ^ : e^»h--rxp— 12 


BK 





[0 114] (S7) tc*HJS«T'«ffl Lfc h-*— XLtz. 0 b ft»#ttHlHWIRI 5 #<z> t>CD£ffi«c L- 

~ 9 /* m. mmi&9i%(o^mkifi 20-25%, i [0115] 
mmmftmnmwmmfc 2 5 - 3 0 % <t ^ § ± ? i^tt^K [ ^ 7 ] 









mm 


A1 


CCAKD 




BK(5) 


A2 


CCA2(2) 


^•y-5»XA(6) 


CM(5) 


A3 


CCA3(2) 


•7'V^A(6) 


CM(5) 


A4 


CCA2(3) 


9'V'5'AA(6) 


CY(5) 


A5 


CCA3(1) 




CC(5) 


A6 


CCA2(3) 
CCA3C1) 




CM(5) 



[0116] (*i) x^&vtz.tfy ^*^;vmm\^m 40 m^tz. 0 
m^mmL mmmcoM^Mit^mmm 1 001 [oim (ms) iz h^-mmz^mm^'^mMm 

giJC:o^Ti2g£ffi4 OmgKOH/g, St£ 9 2.1 [0 118] 
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(P 2 0 0 2 - 2 1 4 8 3 4 A) 
24 



h"* — NO 












B1 


A1 


SG 1(0.5) 


SG6(1.0) 




-25.7 ^C/g 


B2 


A2 


SGI (0.5) 


SG4(0.9) 




-22.6m C/g 


B3 


A2 


SG2(0.5) 


SG4(0.5) 




-21.6 m C/g 


B4 


A2 


SG2(0.5) 


SG5(0.6) 




— 20.4 MC/g 


B5 


A2 


SG2(0,5) 


SG6(0.6) 




-23.4 ^C/g 


B6 


A2 


SG2<0.5) 


SG7(0.6) 




-35.4 m C/g 


B7 


A2 


SG2(0.5) 


SG8(0.6) 




-24.6 m C/g 


B8 


A2 


SG3(0.5) 


SG6(0.6) 




-40 3^C/g 


B9 


A2 


SG4(0.5) 


SG6(0.6) 




-23 4/iC/g 


B10 


A2 


SG2<0.5) 


SG6C0.6) 


QK0.3) 




B11 


A2 


SG2<0.5) 


SG6(0.6) 


G2(0.5) 


-19.4 m C/g 


B12 


A2 


SG2(0.5) 


SG6(0.6) 


G3(0.6) 


-17.6^C/g 


B13 


A2 


SG2(0.5) 


SG6C0.6) 


G4(0.3) 


-19.2/iC/g 


B14 


A3 


SG2(0.4) 


SG5(0.6) 




— 21.3m C/g 


B15 


A4 


SG2<0.7) 


SG6C0.6) 




-32.3 m C/g 


B16 


A5 


SG 1(0.5) 


SG6(0.8) 




-18.3^ C/g 


B17 


A6 


SGI (0.7) 


SG6(0.6) 




-25 4 m C/g 



[0119] ^as*jtt h^-s^i o osifflw-ati-a 

id-^^ (S*gB) ^U^§ 0 »WFM2 0B 
tZ*3^T, «#S*Z OSOS, 0^*2 0 0 Om i n 

[0 12 0] (HJ£«i)Bli tt*3BHS«-ettfflbfc7 
LBfl#t*fK Hi»**<OJ: 9 (-fir LWCft^iiTfc 

[0123] *P^te^-</U h^.~ ;y h 2 cotS^^d] 2 C 



5, t Ffllfe?^ h 3 ^lit ^ f > y 3 y n - 

9 6. ^fflifte^yu h 3 JifcSofc h-t-— fSS:^ y — ^ 

h^- £fg*3<^ h-T— m$>9 a *3«fct*9 b. *BME^ 

[0122] frae^/u Mil, tm&muBwzwm 

5 0 ttW4»JBt LTsKJi*— h 

«tfli (fcfc;ifi=S;#;Mfc:*SL ^-t°n>Z 3 0 0) 

9 5M*BUl, (fcfc^tf^r^rcV;/ 
^{2^ 3 5 0/i m, jgetttfa 10 7 -10 8 Q-c mt'fc 



25 

5o ^Pflte^^/u h 3 t LTtfy h 

[01 23] ^^Kte^/u h 3 i¥£ 100/im 
fc^-fyU-kJitJfcJK Mifflin 1 0 7 Q • cmCOSfetSr^Ti- 

^BBte^yu h 3 **/H«1MX-ca> 
5A4ffl«(7)5#^^]c^g$ (2 9 7mm) Jr. 
5«3fe*K7* (Ig3 0mm) 0»*<0#^ J: 5 

(6 3mm) L/:3 6 OmrnC^LXP 

So 

[oi 24] +m*s^'<A' h^-^7 h 2^yy >^*f$ 

^h3^LT@*«:i 1 (EI2ir|g^) liftlON 

"<A- h 3 Sr^LT±iE0^1te^p— 9 4 tB«0)ifiS 
<£>»3te¥n — 7 1 2 (0 2 KB*) CEg^tl^o r 
(0|3fe?n-7l 2 ficpFrgte^^/u h 3 i^^KjdHSwT 

[0125] * y — -j-n— 7 7#i, *mm^^s\s h3^ 

WWi"*'^ h * y — Gascon— 7 "CfcSo ^tm. 
ttt^MT^^o ^<£>^ y — 7 {3=**^ 

[0126] dl C^^t, 7^y ^^^^ri^^H. ->T 

^-yM7Bk, 17Y. 1 7M, 
^--7 KS¥l 8£#gj5£U B<o«t 5J^H«tt^E«$n 
t^5o #M^=yhl7Bk, 17Y, 17M, 
17CI1 7 p y >^±ffi«l CSrfc^^ttil DSr^Wc 
M^Tte^^-n^ h»i 8^gf3t6oe:««c*fflieftT* 

fc^c iMiMffc^^ 7 M 7Bk, 17 Y, 17 17 

^^7 hfiy<t7 p y v^(bo(z>w#«(o««wse»^«e • m 
m.mm^mmK* y^v >mtt wm^) sr^u-c 

[oi2 7] nistfe^iafi$nT^5fft^j*;^-=7 h 1 

7Bk, 17C, 1 7M. 17Y{j;iff* »tf) 
$ 1 9KJE»$iV H^$^bTlElteL,/j:^RM«co#2 

1 (cffia-TS r i: /i*T*$ S 0 ffe^ffiS 2 1 Jiff #3t 2 

2iz£z>mmzwxhtbz> 0 
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[0128] frtej&f£z3-~ 7hl7Bk. 17C, 17 
M, 1 7Y(j;, ^{rAixfcaflft5WS:l»#'tlx-€ f ixlRlD#l 

fiE^y h 1 7 B ktwO^TH3{rTIftP^b, fdifeffico 
^^7 h^ttWtroi^Ttt^Wr-f 5o 

[0 12 9] 3 0tt->y a — >»/IB^e>/j:5=JA»ttt|c 
tt^Sttn-7t?, aft6 0Sf$3mmt*fe5 o 31 

ftp-7 3 0t(7)t^ii^ili0. 5mm, 2 8BKfi 
10 IFt- 3 2 S U S fi^fift^JR^ b 4 5 h 

SB. 2 7ttj£h-J— , 3 3(«SM^ftfc^> 0 
d— 7 3 0 £«S3fef£l 1 t(^E8NtStt^tt^ 
S 0 h^— iitftgSn — 7 3 1 MJ: »9^f^n-7 3 0 

[0 13 0] 3 5^7 p y rt^TfflJKEKb 

— ^^tt^3 5a, *1^^7-35b, 
20 l/7X^3 5c*^?)«^$ixTt^o CCDU— iftf 

- a 7 ^ 35^ e> ^h»* n<o^^ ?mn.mmm 
^Mfc Ltz.mm u-if ft ^ 2 2f*. v h 

17BkH7 Yora^^^nfc^tSS^P 3 6 £riio 
1*2 0(O--8B^BIItbn*:*3 7SriibT«2 Ort 
<OB*$nfc^ 7— 3 8^A*tb, RltSttTfiR^ffi: 
B2 1 i;-fcSfi^/&^^7 h 1 7 B kCOH3t^>2 5^>b 
fft^J*^.= 7 h 1 7 B krt^*5«£7K¥idiiAU. ffe^^g 
^--7 hrtJr_hTI-EK*n-C^5H»*JiB«>2 6 <b ^ 
y— J-6B3 4 i:^Pp1<7)iiKSriioTSS3tflsi 1 ^fcttlffi 

[0131] rrT*3feKiP 3 6/^«b^ 7— 3 8^^cO 
>tK«^BI^fft^^^7 h 1 7 B k t 1 7Y^^ 
7 hW^*raSr*J^bTV^5fc«), VtM&^~y hB¥ 1 

H^Stt^c*— <^^7— -Cflfj*:-rSw<kj5ST*#, > 
[0 13 2] 1 2fi7 P y >^Btjffi«l A<Drt«lt?«if&a6 

p-7 3 9<z?ji*^EKUfc*3te^ci— * 

40 h 3 ^^3^^a — 7 1 2 t <DB£»£tlit— 

°-73 9CJ:f? bixT < 5 <t 5 ie:ffi|jR«aiBS 

[0 13 3] 4 0fl7 P y >^HUiS«l AOTiZZW^^* 

HW^-fe 7 ht*5o 41at41bttt«»i^^$ 
V^n — 7^ 4 2a • 4 2 b {^7 P y > ^ (OrtttliSBJCK 
ttfc^«n-7^. 4 3(l|3fe¥o-7l2«|n 

— 7*f4 2 a '42 b M«CK*tfc*^>f KS, 4 4 a * 
50 4 4 b tt^»D — 7**4 2 a -42 b <7>jRttJP Wt-EK 



*(15)2 002-2 1 4 83 4 (P 2 0 0 2- 2 1 4 8 3 4 A) 
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lf:«o-7^ 47liJ|n-74 2 a^!l- C, 17M. 1 7 Y ttffejgj*^^ 7 M¥ 1 8 i ttt* 

[0 13 4] ^*«ttrt«f|5(^D#ft^SS:*i-ST/u^= ftb U j: 5 if 9 O$0teLtt«a^ y hi 7C* 

ffi<^7 5/*»/IB^fe*SJ!Hl«ici — 7ir, ADJEEn — ^a**, ^^7 V <Dm%fc£k?V<0 b1-—'fcys<2 6^? ]) — ^3 

■45 0 *^«^7y*«flBattff$^Sl'-l 0 0 ^m, 4 tf>8B#H:*536# 1 l**Oig|Enai<t9rtlR!l^ffi«b 

h7 y^U^nai^l^ -7=- ^A-^di^UV X^^<DX\ t fflfi?^^ h 3 ^{J^a^ y h 

<h a**- ~7}VJr u T/u^r/u fc^yi/x-f/i/ t <7}*fi-£f*\ tart i \ 

Xn^ V?7^*v^u>t^*y--7ji'jru^uis [0 13 9] mm&^v h I 7 C^«fif 2 l ir 

tt->y=3 — 77^^, 7op^>!Jn-y=f ^ =^ t 3 5 = ^ M 7 C l:f|^ 2 2 S: 

fcAOffici — ^(CJ; <9 5 X 1 0 4 -2X 1 0 6 P a <D&.JjX fcH<£> V-r—m^VXO^TXD h "J— {ft/^iffilftfw^ifc 

ASS^3 0l SWi. 5mm(7)yyny^^ »£ix>5o f 3g?n-7 1 2 t ^ y — fn^ 

«B53*Sff$aS3 0/im(DPFA(O7^S»^-7> 9 7 fcttifHlE^^ h 3 ^ b'p LgftiXT** 9 , fc^-< 

0^. ff*tfSl. 5ram©yjlny^t, [0 14 0] £X±tmm<DW)ft$:, -rHzs*. ^xd|: 
m<DPF A<D7*,m«t!!%7=L~-zffrt>t£Z>o 20 O^TtfrV\ ^<ffe^-</U h 3±lZfc4&<D h^— {ft 

1. 5 x l o 6 P a <DJEAt?*D£E$n-r^5„ =TA«S ^fcBtfH^ffc UTSia-&toSn^ 7— {fejW&JigSn 

liTXht^^gT'fc^ J I S-Ai:l<5<n'Al fc D mm<D4 id- h^Hfc^fe^flL 4fc<7)N-J- — {ft 

[0135]*«a-yhl7Bk, 17C, 17 :<Oi*»26?D-75fJ««U *36?o-7l 

m. i7Y, +p^K¥^/i- h^^7 h 2\zn % mh-r— 2\a±+i. 5 k v<Dm$Lmj£&$VNvtz 0 mmzm^ 
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(54) TONER AND ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner which 
achieves longer lasting developing characteristics, 
ensures fixability with high anti-offsetting property 
without using oil in fixation, acts properly in an 
electrophotographic method using a group of image 
forming units, obtained by circularly arranging plural 
movable image forming units forming toner images 
different from one another in color in such a way that 
the overall image forming units rotate, ensures high 
density, low surface fogging and high transfer efficiency 
and will not cause untransfer. 

SOLUTION: A polyester resin-base bonding resin is used 
and an inorganic fine powder, having two or more 
positive charge type hydrophobic silica powders different 
from each other in particle diameter is added as external 
additives. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] A toner created by ******(ing) an external additive outside by toner parent which is 

characterized by providing the following, and which consists of binding resin, a charge control 

agent, and a coloring agent at least It has two kinds of external additives which said binding resin 

equips with polyester resin at least, said toner parent shows negative electrification nature to, 

and said external additive shows positive electrification nature at least, and, for Sard external — 

additive, volume mean particle diameter is an external additive (5nm or more and 30nm or less) 

A. Volume mean particle diameter is an external additive (40nm or more and 500nm or less) B. 

[Claim 2] A toner created by ******(ing) an external additive outside by toner parent which is 

characterized by providing the following, and which consists of binding resin, a wax, a charge 

control agent, and a coloring agent at least Said binding resin is a hydrocarbon system wax with 

which it has polyester resin at least, said toner parent shows negative electrification nature, and 

said wax has an ester bond or amide association the acid number 30 - 60 mgKOH/g, the melting 

point of 90-120 degrees C, and whose penetration in 25 degrees C are two or less. It is the 

external additive B which said external additive has at least two kinds of external additives, and, 

as for said external additive, an external additive A which volume mean particle diameter shows 

positive electrification nature (5nm or more and 30nm or less), and volume mean particle 

diameter show positive electrification nature (40nm or more and 500nm or less). 

[Claim 3] A toner created by ******(ing) an external additive outside by toner parent which is 

characterized by providing the following, and which consists of binding resin, a charge control 

agent, and a coloring agent at least It is the external additive A which said binding resin is 

equipped with polyester resin at least, said toner parent shows negative electrification nature, 

said external additive has at least three kinds of external additives, and, as for said external 

additive, volume mean particle diameter shows positive electrification nature (5nm or more and 

20nm or less). An external additive B which volume mean particle diameter shows positive 

electrification nature (40nm or more and 500nm or less), and an external additive C which 

consists of a non-subtlety particle which has a low electric resistance value 

[Claim 4] claims 1-3 characterized by for an external additive A and volume mean particle 

diameter of 5nm or more and 30nm or less ******(ing) external additive mixture with which 

volume mean particle diameter mixed beforehand an external additive (40nm or more and 500nm 

or less) B outside to a toner parent, and creating said external additive at least — a toner given 

in either. 

[Claim 5] A toner according to claim 3 which is the metallic-oxide impalpable powder with which 
said external additive C consists of at least one or more kinds in titanium oxide impalpable 
powder mean particle diameter of 0.02-2 micrometers and whose BET specific surface area by 
nitrogen adsorption are 0.1-100m2/g, and whose electrical resistivity is below 109-ohmcm, 
aluminum oxide impalpable powder, strontium-oxide impalpable powder, tin oxide impalpable 
powder, oxidation zirconia impalpable powder, magnesium-oxide impalpable powder, and indium 
oxide impalpable powder at least. 

[Claim 6] A toner according to claim 3 characterized by having titanium oxide and/or oxidation 
silica impalpable powder by which surface coating processing of said external additive C was 
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carried out at least with mixture of mean particle diameter of 0.02-2 micrometers, and tin-oxide- 
antimony of 1-200m2/[ of BET specific surface areas ] g by nitrogen adsorption. 
[Claim 7] A toner according to claim 1 to 6 with which mean-particle-diameter ratio b/a is 
characterized by or more 2 being 20 or less when mean particle diameter of a (nm) and an 
external additive B is set to b (nm) for mean particle diameter of an external additive A at least 
[Claim 8] A toner according to claim 1 to 7 characterized by rate d/c of an electrification 
quantitative ratio being 0.1 or more and 5.0 or less when c (muC/g) and the amount of 
electrifications of an external additive B are set to d (muC/g) for the amount of electrifications 
of an external additive A at least. 

[Claim 9] Electrophotography equipment which is the toner to which heat and a pressure are 
fixed at record material between a fixing member which it has an elastic layer inside at least, and 
the surface becomes from a fluororesin layer, and a pressurization member, and is characterized 
by using a toner according to claim 1 to 8. 

[Claim 10] Electrophotography equipment which is the toner used for the contact process 
nonmagnetic 1 component developing-negatives method which a toner is supplied by feed roller 
which becomes the development roll which consists of silicone resin at least from urethane 
resin, an elastic blade is contacted, a layer of a toner is formed on said development roll, and 
said developing rojler and photo conductor are contacted, and is developed, and is characterized 
by to use a toner according to claim 1 to 8. 

[Claim 11] Multiple-times repeat activation of the primary imprint process of making the surface 
of an endless-like middle imprint object a toner image by which an electrostatic latent image 
formed on image support was developed contacting said image support, and making the surface 
of said middle imprint object imprinting said toner image is carried out An imprint system 
constituted so that a secondary imprint process of making imprint material carrying out the 
package imprint of the duplication imprint toner image formed in the surface of said middle 
imprint object of repeat activation of multiple times of this primary imprint process next might be 
performed is provided. Electrophotography equipment characterized by using a toner according 
to claim 1 to 8. 

[Claim 12] Electrophotography equipment which is equipped with the following, possesses a color 
image formation system which doubles a location of a toner image of a different color on imprint 
material, and is imprinted in piles, and is characterized by using a toner according to claim 1 to 8. 
Image support which each rotates at least Two or more movable image formation units which are 
equipped with a development means to have a toner with which colors differ, respectively, and 
form a toner image of a color different, respectively on said image support An image formation 
location which consists of a single exposure location and a single imprint location A mirror of an 
image formation unit group which has arranged said two or more image formation units in the 
shape of a circular ring, a migration means to rotate said whole image formation unit group in 
order that said single image formation location may carry out sequential migration of each of two 
or more of said image formation units, an exposure means to generate signal light, and a rotation 
of said image formation unit group which leads light of said exposure means to the center of 
rotation mostly in said exposure location 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the toner and 
electrophotography equipment which are used for a copying machine, a laser beam printer, a 
regular paper FAX, a color PPC, and a color laser beam printer and a color FAX. 
[0002] 

[Description of the Prior Art] In recent years, electrophotography equipment is shifting to a 
personal youth from the purpose of office use, and the technology of realizing a miniaturization, a 
maintenance free-lancer, etc. is searched for. Therefore, conditions, like maintenance nature, 
such as recycle of a waste toner, is good, and there is little ozone exhaust air are needed. 
[0003] The copying machine of an electrophotography method and the printing process of a 
printer are explained. First, image support (a photo conductor is called below) is charged for 
image formation. There is a method charged in homogeneity in the photo conductor surface by 
the electrification method of the thing which uses the corona-electrical-charging machine used 
from the former as the electrification method, and the contact mold which aimed at reduction of 
an ozone yield in recent years, and pressed the conductive roller directly to the photo conductor 
etc. After charging a photo conductor, if it is a copying machine, light will be irradiated at a copy 
manuscript and the reflected light will be irradiated through a lens system at a photo conductor. 
Or if it is a printer, a picture signal will be formed in the light emitting diode and laser diode as 
the exposure light source, and a latent image will be formed in a photo conductor by ON-OFF of 
delivery and light If a latent image (height of surface potential) is formed in a photo conductor, a 
photo conductor will be formed into a visible image with the toner (a diameter is 5 micrometers - 
about 15 micrometers) which is the coloring fine particles charged beforehand. A toner adheres 
to the photo conductor surface according to the height of the surface potential of a photo 
conductor, and is electrically imprinted by the copying paper. That is, the toner is beforehand 
charged in positive or negative, from the back of a copying paper, gives a polar charge opposite 
to toner polarity, and attracts it electrically. The thing which uses the corona discharge machine 
used from the former as the imprint method, and the imprint method which aimed at reduction of 
an ozone yield in recent years, and pressed the conductive roller directly to the photo conductor 
are put in practical use. At the time of an imprint, not all the toners on a photo conductor move 
to a copying paper, but a part remains on a photo conductor. This residual toner fails to be 
scratched by the cleaning blade etc. in the cleaning section, and turns into a waste toner. And 
the toner imprinted by the copying paper fixes on paper with heat or a pressure at the 
production process of fixing. 

[0004] The toner for electrostatic-charge development used for the electrophotography method 
as everyone knows is constituted by addition components, such as a release agent, the coloring 
component which generally consists of a resinous principle, a pigment, or a color and a 
plasticizer, a charge control agent, and also if needed. It is used by nature or synthetic resin as a 
resinous principle, mixing independently or timely. 

[0005] And after carrying out preliminary mixing of the above-mentioned additive at a suitable 
rate and carrying out heating kneading by thermofusion, it pulverizes with an air-current type 
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collision board method, and a fines classification is carried out and a toner parent is completed. 
An external additive is ******(ed) outside to this toner parent after that, and a toner is 
completed. 

[0006] Although constituted from 1 component development by only the toner, 2 component 
developer is obtained by mixing with the carrier which consists of a toner and a magnetic 
particle. 

[0007] Moreover, in a color copying machine, a photo conductor is electrified in the corona 
discharge by the electrification charger, a photo conductor is irradiated by making the latent 
image of each color into a lightwave signal after that, an electrostatic latent image is formed, 
negatives are developed by the 1st color, for example, a yellow toner, and a latent image is 
developed. After that, electrification of a yellow toner is contacted at a photo conductor in the 
imprint material charged in reversed polarity, and the yellow toner image formed on the photo 
conductor is imprinted. After a photo conductor cleans the toner which remained at the time of 
an imprint, it is discharged, and it finishes the development of the 1st color toner, and an imprint 

[0008] The method of piling up a repeat and the toner image of each color for the same 
actuation as a yellow toner on imprint material also to toners, such as a Magenta and cyanogen, 

after that, and forming a color image +s taken. And after- these^superimposed-toner images .are--. 

imprinted by a toner and the transfer paper charged in reversed polarity, it is fixed to them and a 
copy ends them. 

[0009] As this color image formation method, the toner image of each color is formed one by one 
on a single photo conductor. The imprint drum method which imprints in piles the toner image of 
each color by which is made to rotate the imprint material twisted around the imprint drum, and 
is made to counter this photo conductor repeatedly, and sequential formation is carried out 
there, The continuation pile method which arranges two or more image formation sections side 
by side, the imprint material conveyed by the belt is made to pass each image formation section, 
imprints the toner image of each color one by one, and piles up a color image is common. 
[0010] On the other hand, there is JP,1-250970,A as an example of the color picture formation 
equipment using a continuation imprint method. In this conventional example, the form with which 
four image formation stations where each included the photo conductor, the light-scanning 
means, etc. for the image formation of four colors were conveyed by the list and the belt passes 
the lower part of each photo conductor, and a color toner image piles up. 

[0011] The method of the toner image on this middle imprint material being put in block finally in 
piles, and once moving each color toner image by which sequential formation is carried out on a 
photo conductor considering the toner image of a different color on imprint material as other 
methods of forming a color image in piles on middle imprint material, further again at a transfer 
paper is indicated by JP,2-212867,A. 
[0012] 

[Problem(s) to be Solved by the Invention] As a development method, the unnecessary 1 
component development of a complicated agitator style and a toner concentration controlling 
mechanism is occupying the mainstream for the miniaturization of equipment, and low costHzed 
implementation. It is the configuration which an elastic blade etc. is contacted with a fixed 
pressure, forms the thin layer of a toner on elasticity or a rigid developing roller as the method, 
and is developed according to a photo conductor, contact, or non-contact. Moreover, in order to 
control uniformly the amount of toners supplied on a developing roller from a toner reservoir, the 
configuration which the feed roller of the shape of sponge which becomes with urethane resin 
etc. is contacted to a developing roller, and possesses it is taken. 

[0013] Although there is **** which can carry out constant-rate supply of the toner by use of 
this feed roller at a developing roller Although a part for a developing-roller round will be 
developed by high image concentration when the amount of conveyances of the toner to a 
developing-roller top falls or a solid image is taken if the amount of toner electrifications falls 
during long-term use A toner is not conveyed to the developing-roller portion whose toner was 
developed and was lost, but the problem of the so-called poor solid flattery nature that image 
concentration falls rapidly occurs. 
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[0014] Moreover, there is a hot calender roll fixing method which passes between the pressure 
fixing method which passes between the metal rolls of two or more, the oven-fusing method 
which passes the inside of the heating ambient atmosphere by the electrical heater, and a 
heating roller as the fixing method. Since the surface of a heating roller and the toner side on a 
copying paper ****** a hot calender roll fixing method, the thermal efficiency at the time of 
welding a toner image to a copying paper is good, and can be established quickly. However, by 
the hot calender roll fixing method, in order that a toner may ****** in the state of heating 
melting on the heating roller surface, there are a lifting and a cone defect about the offset 
phenomenon which some toners adhere to the roller surface, adheres on a copying paper again, 
and soils an image. 

[0015] It is necessary to carry out color mixture of the color toner of three colors by the fixing 
image of the color toner which outputs especially a color picture. At this time, if the lack of 
fusion of a toner happens, dispersion of light will arise in the toner image surface or the interior, 
and color reproduction nature will fall. Therefore, it is a requirement to have a perfect melting 
property in a toner and to have translucency which does not bar a color tone. By the increment 
in the presentation opportunity in a color, the need is increasing [ the light transmission nature 
in an OHP form ] more especially. 
^[0016] However,, in order=io acquire.rthis-high .translucency, the present.condition is-using,the- . 
binding resin of the low softening degree of the Sharp melt. Therefore, in order very to be easy 
to produce offset and to prevent it, the heating roller surface is formed with fluororesin and 
silicone rubber which are rich in the mold-release characteristic over a toner with thermal 
resistance, and the method of supplying liquids for offset prevention, such as a lot of silicone oil, 
to the surface further, and covering the roller surface with the thin film of a liquid is taken. By 
this method, the excessive equipment for supplying a liquid is needed, and the configuration of 
equipment becomes complicated. Moreover, in order to prevent offset with sufficient stability, it 
is necessary to control supply of a liquid in a high precision, and equipment cannot but become 
expensive. Moreover, there is the method of adding release agents, such as polypropylene and 
polyethylene, and raising offset-proof nature, and it must add so much, and in the binding resin 
of the above-mentioned Sharp melt, the dispersibility falls remarkably, muddiness of a color 
arises, and the problem which color reproduction nature keeps under low is also generated. 
[0017] Moreover, when established without using oil, the problem on which a heating roller, a 
pressurization roller, etc. are charged occurs. The so-called problem of the toner jump flown just 
before the toner which adhered to television paper by the electric field generated when 
especially a heating roller was charged is established with heat and a pressure occurs. At this 
time, if electrical conducting materials, such as carbon, are added in the charge of fixing roller 
facing in order to lower resistance on the surface of a fixing roller, the mold-release 
characteristic of a roller will worsen and the problem of offset will occur. 
[0018] In the example of JP,2-212867,A using middle imprint material as a middle imprint 
method, in order to form the toner image of each color on the same photo conductor, two or 
more development counters must be arranged around a single photo conductor, and the 
configuration of a photo conductor becomes large inevitably, and it has become the belt 
configuration which a photo conductor cannot deal with easily. Moreover, when each 
development counter was exchanged at the time of a maintenance, matching adjustment with the 
property of a photo conductor was required, and since positioning between each development 
counter was still more nearly required at the time of exchange of a photo conductor, the 
maintenance of each color development counter or a photo conductor was also difficult. 
[0019] However, when a middle imprint method does not need complicated optical system, and 
can use it also for a form with the strong waists, such as a postcard and pasteboard, and a 
middle imprint belt is used, since it is flexible, it has the merit which enables the miniaturization 
of equipment itself. 

[0020] Moreover, although it is an ideal that a toner is altogether imprinted at the time of an 
imprint, the imprint remainder arises in a part. The so-called imprint effectiveness is not 100%, 
and, generally is about 75 - 90%. The toner of this imprint remainder fails to be scratched by a 
cleaning blade etc. in the production process of photo conductor cleaning, and turns into a waste 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/01/13 



4/22 y<—i> 



toner. 

[0021] However, with the configuration which uses a middle imprint object, even if a toner will 
pass through at least 2 times or more of imprint production processes from a photo conductor 
from a middle imprint object to television paper further to a middle imprint object and has 85% of 
imprint effectiveness in the copying machine of the usual 1-^time imprint for example, the whole 
imprint effectiveness falls even to 72% by two imprints. The cost rise of a toner and the capacity 
of a waste toner box become large, and cause enlargement of equipment. It is thought that the 
decline in imprint effectiveness originates in that the fluidity of a toner changes during long-term 
continuous duty and change of toner electrification nature, and an increment and imprint 
omission of ground fogging generate it. 

[0022] Moreover, on a middle imprint object, in the case of color development, in order to pile up 
the image of four colors, a toner layer becomes thick, there is no toner layer, or differential 
pressure with a thin portion tends to produce it. Especially, it is edge development, and toners 
condense with the pressure by which more toners join a toner at the time of a paste and an 
imprint, and while [ so-called ] becoming a hole, without imprinting some images, the problem of 
an omission occurs in an alphabetic character or Rhine. 

[0023] Furthermore, if the material which a toner tends to release from mold is used for a middle 
^imprint-object Jn -orden.to,ensure-cleaning^of-the^toner from the: middle-imprint obj.ect-at±he -time, 
of getting television paper blocked, the problem of an inside omission will appear still more 
notably and the grace of an image will fall remarkably. Furthermore, it appears more notably 
under the hot environment where the phenomenon of an inside [ this ] omission is highly humid. 
[0024] Moreover, it is the configuration which has the image formation unit group which has 
arranged two or more movable image formation units which form the toner image of a different 
color with the electrophotography equipment mentioned later in the shape of a circular ring, and 
the whole image formation unit rotates. It is the configuration in which exchange in every image 
formation unit and middle imprint unit is still more possible, if a life comes and it comes at an 
exchange stage, it can maintain easily by the exchange for every unit, and it becomes possible to 
obtain about the same maintenance nature as black and white also in an electrophotography 
color printer. However, since the image formation unit itself revolves around the sun, a toner will 
be in the condition of always stirring, within a development counter, and the contact from a 
developing roller or a feed roller and balking will be repeated. Therefore, initial fogging will be 
induced if the standup nature of electrification of a toner is bad in the early stages of 
development Moreover, if the electrification nature of a toner falls during long-term continuous 
duty, toner scattering will increase rapidly. 

[0025] A toner must be synthetically satisfied to the above-mentioned technical problem. 
[0026] While this invention can give the electrification nature which carried out rear-spring- 
supporter stability to a long period of time in the nonmagnetic 1 component developing- 
negatives method in view of the above-mentioned trouble and stabilizing image concentration, it 
aims at offering the toner and electrophotography equipment which can prevent the fall of solid 
flattery nature. 

[0027] Moreover, also in the oilless fixing method which does not carry out oil spreading, while it 
is compatible in high translucency and offset-proof nature, the toner jump at the time of fixing 
does not occur, but it aims at offering the toner and electrophotography equipment which can 
acquire the stability of image concentration. 

[0028] The inside omission at the time of an imprint and spilling are prevented by the 
electrophotography method using a middle imprint object, and it aims at offering the toner and 
electrophotography equipment with which high imprint effectiveness is acquired further again. 
[0029] It has the image formation unit group which has arranged two or more movable image 
formation units which form the toner image of a different color further again in the shape of a 
circular ring, and aims at offering the toner and electrophotography equipment which prevent 
initial fogging and toner scattering in the configuration which the whole image formation unit 
rotates. 
[0030] 

[Means for Solving the Problem] A configuration of a toner applied to this invention in view of 
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the above-mentioned technical problem It is the toner created by ******(ing) an external 
additive outside by toner parent which consists of binding resin, a charge control agent, and a 
coloring agent at least. It has two kinds of external additives which said binding resin equips with 
polyester resin at least, said toner parent shows negative electrification nature to, and said 
external additive shows positive electrification nature at least. Volume mean particle diameter 
said external additive An external additive A (5nm or more and 30nm or less) Volume mean 
particle diameter is characterized by providing an external additive (40nm or more and 500nm or 
less) B. 

[0031] Moreover, a toner configuration concerning this invention is a toner created by ****** 
(ing) an external additive outside by toner parent which consists of binding resin, a wax, a charge 
control agent, and a coloring agent at least. Said binding resin consists of polyester resin at 
least, and said toner parent shows negative electrification nature. A hydrocarbon system wax 
with which said wax has an ester bond or amide association the acid number 30 - 60 mgKOH/g, 
the melting point of 90-120 degrees C, and whose penetration in 25 degrees C are two or less, 
Said external additive has at least two kinds of external additives, and it is characterized by said 
external additive possessing the external additive A which volume mean particle diameter shows 
positive electrification nature (5nm or more and 30nm or less), and the external additive B which 
-^volume-. mean_particle diameter^shows^ositive-ele^ 
less). 

[0032] Moreover, a toner configuration concerning this invention is a toner created by ****** 
(ing) an external additive outside by toner parent which consists of binding resin, a charge 
control agent, and a coloring agent at least. The external additive A which said binding resin 
equips with polyester resin at least, said toner parent shows negative electrification nature to, 
said external additive has at least three kinds of external additives, and, as for said external 
additive, volume mean particle diameter shows positive electrification nature (5nm or more and 
30nm or less) Volume mean particle diameter is characterized by providing the external additive 
B in which positive electrification nature (40nm or more and 500nm or less) is shown, and the 
external additive C which consists of a non-subtlety particle which has a low electric resistance 
value. 

[0033] Furthermore, a toner configuration concerning this invention is characterized by for 
volume mean particle diameter ******(ing) external additive mixture with which an external 
additive A and volume mean particle diameter of 5nm or more and 30nm or less mixed 
beforehand an external additive (40nm or more and 500nm or less) B outside to a toner parent, 
and creating said external additive at least. 

[0034] Furthermore, a toner configuration concerning this invention is characterized by having 
metallic-oxide impalpable powder with which said external additive C consists of at least one or 
more kinds in titanium oxide impalpable powder mean particle diameter of 0.02-2 micrometers 
and whose BET specific surface area by nitrogen adsorption are 0.1-100m2/g, and whose 
electrical resistivity is below 109-ohmcm, aluminum oxide impalpable powder, strontium-oxide 
impalpable powder, tin oxide impalpable powder, oxidation zirconia impalpable powder, 
magnesium-oxide impalpable powder, and indium oxide impalpable powder at least. 
[0035] Furthermore, a toner configuration concerning this invention is characterized by having 
titanium oxide and/or oxidation silica impalpable powder by which surface coating processing of 
said external additive C was carried out with mixture of mean particle diameter of 0.02-2 
micrometers, and tin-oxide-antimony of 1-200m2/[ of BET specific surface areas ] g by nitrogen 
adsorption at least 

[0036] Furthermore, when a toner configuration concerning this invention sets mean particle 
diameter of a (nm) and an external additive B to b (nm) for mean particle diameter of an external 
additive A at least, mean-particle-diameter ratio b/a is characterized by or more 2 being 20 or 
less. 

[0037] Furthermore, a toner configuration concerning this invention is characterized by rate d/c 
of an electrification quantitative ratio being 0.1 or more and 5.0 or less, when c (muC/g) and the 
amount of electrifications of an external additive B are set to d (muC/g) for the amount of 
electrifications of an external additive A at least 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/01/13 



6/22 v 



[0038] 

[Embodiment of the Invention] Homogeneity dry blending of the inner ** agents, such as binding 
resin which is the component of a toner, a coloring agent, and a charge control agent added if 
needed in addition to this, a release agent, carries out by preliminary mixing, and a toner is 
created by carrying out outside ****** processing in an external additive in this invention by the 
toner parent which is the coloring particle which carried out melting kneading with heat, 
distributed the coloring agent and the inner ** agent in binding resin, and was made into 
predetermined particle size distribution by grinding classification processing after cooling. 
[0039] An elastic blade etc. is contacted with a fixed pressure on elasticity or a rigid developing 
roller. In case the amount of supply of the toner which forms the thin layer of a toner and is 
supplied from a toner reservoir is conveyed to up to a developing roller, in order to control the 
amount of conveyances of the toner on a roller to a constant rate, In the 1 component 
development method which the feed roller of the shape of sponge which becomes with urethane 
resin etc. is contacted to a developing roller, and possesses it Although a part for a developing- 
roller round is developed by high image concentration when the amount of toner electrifications 
falls during long-term use, the amount of conveyances of the toner to a developing-roller top 
falls and a poor image is taken The toner was not conveyed to the developing-roller portion 
~whose -toner~was-developectandr.was losV 
nature that image concentration fell rapidly occurred. 

[0040] Then, it found out that it was solvable by using the external additive of two kinds of 
positive electrification nature with which particle size differs the external additive ******(ed) 
outside as negative electrification nature in a toner parent on the surface of Perilla frutescens 
(L.) Britton var. crispa (Thunb.) Decne. 

[0041] This can realize that contact electrification is performed with sufficient balance to the 
parent of negative electrification nature, and a rear-spring-supporter toner is charged in 
homogeneity negative at a long period of time with two kinds of positive electrification nature 
external additives with which particle size differs. 

[0042] For volume mean particle diameter, at this time, the positive electrification external 
additive A and volume mean particle diameter of an external additive of 5nm or more and 30nm 
or less are with the positive electrification external additive (40nm or more and 500nm or less) B. 
It is desirable for the positive electrification external additive A and mean particle diameter of 
5nm or more and 25nm or less to consist [ mean particle diameter ] of a positive 50nm or more 
electrification external additive B 300nm or less more preferably. 

[0043] The fluidity of the toner with which the volume mean particle diameter of the positive 
electrification external additive A becomes larger than 30nm worsens, and a toner condenses. 
Moreover, if set to 5nm or less, external additives will condense, a toner fluidity worsens, without 
adhering to a toner parent at homogeneity, and toner condensation occurs. Nonuniformity occurs 
in the thickness of the toner layer on a developing roller because toner condensation occurs in 
both cases, consequently fogging and the concentration unevenness by toner adhesion in the 
non-image section occur. 

[0044] On the other hand, if the volume mean particle diameter of the positive electrification 
external additive B becomes larger than 500nm, a frictional electrification opportunity with a 
toner parent will decrease extremely, as a result, the amount of electrifications of a toner will 
fall, and the fall of image concentration and the problem of poor solid flattery nature will occur. 
Moreover, if set to less than 40nm, while a contact electrification opportunity with a toner parent 
increases extremely, the amount of toner electrifications becomes high, being hard coming to 
move a toner to development electric field and imprint electric field, the fall of the amount of 
development toners and imprint effectiveness falling and image concentration's becoming low, 
the waste toner by the imprint remainder increases. 

[0045] It is desirable for mean-particle-diameter ratio b/a with b (nm) to become 20 or less [ 2 
or more ] about the mean particle diameter of a (nm) and an external additive B in the mean 
particle diameter of an external additive A furthermore. If mean-particle-diameter ratio b/a is 
smaller than 2, the contact opportunity of external additives A and B with a toner parent will 
increase, the amount of toner electrifications will increase, and the problem of a concentration 
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fall will occur. On the other hand, if mean-particle-diameter ratio b/a is larger than 20, the 
electrification stabilizing effect by the external additive B will decrease, the amount of 
electrifications will fall, and poor solid flattery will occur. 

[0046] When c (muC/g) and the amount of electrifications of an external additive B are 
furthermore set to d (muC/g) for the amount of electrifications of an external additive A, it is 
desirable for rate d/c of an electrification quantitative ratio to become 0.1 or more and 5.0 or 
less. If d/c does not fulfill 0.1, it will become the electrification property of an external additive 
A, and will become the orientation which carries out charge up. On the other hand, if d/c 
exceeds 5.0, the electrification grant contribution of an external additive B will increase, the 
problem condensed between an external additive B and a toner parent occurs, a toner layer is 
not formed well but the problem of fogging and toner scattering occurs. 

[0047] the total amount of an external additive — the toner parent particle 100 weight section - 
- hitting — 0.1-5 weight section — 0.2-3 weight section combination is carried out preferably. 
In being smaller than the 0.1 weight section, the fluidity of a toner does not improve, but in being 
larger than 5 weight sections, the amount of suspension of an external additive increases, and 
the inside of a plane is polluted. 

[0048] Moreover, as for the mixed ratio of two kinds of positive electrification nature external 
additives* it is desirable- tO-.mix^atJ)0:l^^ 

It is 80:20-20:80 preferably [ it is more desirable and ] to 85:15-15:85, and a pan. if the rate of 
the diameter external additive of a large drop exceeds 90 — a fluidity — bad — a toner - — 
condensing — image concentration unevenness — generating . On the other hand, if the rate of 
the diameter external additive of a large drop does not fulfill 10, the amount of toner 
electrifications will become high and the problem of increase of a concentration fall and a waste 
toner will occur. 

[0049] A positive electrification nature external additive is processed in particles, such as a 
silica, a titania, and an alumina, by the amino silane, amino denaturation silicone oil, and epoxy 
denaturation silicone oil. In order to raise hydrophobic processing furthermore, it is desirable to 
process by hexamethyldisilazane, dimethyldichlorosilane, and other silicone oil. For example, it is 
desirable to process by at least one or more kinds in dimethyl silicone oil, methylphenyl silicone 
oil, and alkyl denaturation silicone oil. 

[0050] These silane coupling agent processings are processed by the wet method which carries 
out the dropping reaction of the dry type processing to which the silane coupling agent which 
evaporated pulverized coal to what was made into the shape of a cloud by stirring etc. is made 
to react, or the silane coupling agent which distributed pulverized coal in the solvent. 
[0051] The amount of electrifications of an external additive is measured by the blowing off 
method of frictional electrification with the ferrite carrier of a non coat. After mixing carrier 50g 
and 0.1g of external additives in the 100ml polyethylene container under 20 degrees C of 
atmospheric temperature, and the environment of 50% of humidity and stirring for 5 minutes and 
30 minutes at the rate of 100min-1 by vertical rotation, 0.3g was extracted and 2x104Pa of 
nitrogen gas performed the blow for 60 seconds. 

[0052] In a positive electrification nature external additive, it is desirable that a 5-minute value is 
[ the value for 30 minutes ] +50— +400microC/g in +100-+800microC/g. The external additive 
with which the amount of electrifications for 30 minutes is maintaining 40% or more of the 
amount of electrifications for 5 minutes is desirable. When a decreasing rate is large, change of 
the amount of electrifications of a under [ long-term continuous duty ] is large, and it becomes 
impossible to maintain a fixed image. 

[0053] Furthermore, the further stabilization of image concentration was able to be obtained 
combining the external additive of two kinds of positive electrification nature from which particle 
size differs, and the non-subtlety powder which has a low electric resistance value. 
[0054] Or two kinds of positive electrification external additives with which the non-subtlety 
powder which has a low electric resistance value differs from particle size balanced well, and 
considered at the long period of time that it has been charged by the rear-spring-supporter 
toner in homogeneity. 

[0055] Mean particle diameter as non-subtlety powder which has a low electric resistance value 
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0.02 micrometers or more, The BET specific surface area by 2 micrometers or less and nitrogen 
adsorption More than 0.1m2/g The titanium oxide impalpable powder below 100m2/g and whose 
electrical resistivity are below 109-ohmcm, A property is stabilized more by adding the metallic- 
oxide impalpable powder which consists of at least one or more kinds in aluminum oxide 
impalpable powder, strontium-oxide impalpable powder, tin oxide impalpable powder, oxidation 
zirconia impalpable powder, magnesium-oxide impalpable powder, and indium oxide impalpable 
powder outside. The BET specific surface area by the mean particle diameter of 0.02 
micrometers or more, 0.8 micrometers or less, and nitrogen adsorption below 85m2/g more than 
1.0m2/g more preferably still more preferably The BET specific surface area by the mean 
particle diameter of 0.02 micrometers or more, 0.1 micrometers or less, and nitrogen adsorption 
below 85m2/g more than 8m2/g still more preferably It is the mean particle diameter of 0.02 
micrometers or more, and 0.06 micrometers or less, and the BET specific surface area by 
nitrogen adsorption is below 85m2/g more than 10m2/g. 

[0056] Fault electrification of the frictional electrification of a toner and a feed roller is carried 
out during continuation long-term use, it makes it improve that the fall of the amount of toner 
conveyances on a developing roller and poor flattery nature get worse, and the effect that the 
fault electrification is prevented and high image concentration and poor flattery nature can be 
^maintained Js. acquired.. [ruthe^feed .coJIen ^which^used-especially .urethanerresini^it acts-^mor&^^^^.^ 
effectively. 

[0057] While imprint nature is furthermore improved, fault electrification at the time of the 
continuous duty under damp can be prevented, and an effect is acquired by maintenance of 
image concentration. 

[0058] Mean particle diameter is smaller than 0.02 micrometers, when the BET specific surface 
area by nitrogen adsorption becomes larger than 100m2/g, coherent is strong, homogeneity 
distribution at the time of outside ****** cannot be performed, and the above-mentioned effect 
does not demonstrate. If electrical resistivity becomes larger than 109-ohmcm, the above- 
mentioned effect will fall. If the BET specific surface area according [ mean particle diameter ] 
from 2 micrometers to size and nitrogen adsorption becomes smaller than 0.1m2/g, balking from 
a toner parent will become severe, and will affect endurance, and the damage to a photo 
conductor will become large. 

[0059] Furthermore, by adding the metallic-oxide impalpable powder which consists of the 
titanium oxide and/or oxidation silica impalpable powder by which surface coating processing was 
carried out with the mixture of the tin-oxide-antimony of 1-200m2/[ of BET specific surface 
areas ] g by nitrogen adsorption, during continuation long-term use, a toner can prevent fault 
electrification, image concentration can be maintained, and high imprint effectiveness can be 
maintained. 

[0060] When specific surface area exceeds 200m2/g, mixed processing cannot carry out to 
homogeneity, but in not fulfilling 1m2/g, the desorption from a toner increases and it falls the 
endurance of a toner. 

[0061] After measurement of volume electric resistance put the electrode board with a weight of 
100g for the diameter of a little less than 20mm on the specimen after paying the conductive 
ingredients of 3 to the cylindrical cup with which a base consists of an electrode which is the 
bore of 20mm, and a side wall consists of an insulating material 1cm, and it left it for 1 hour, it 
impressed the direct current voltage of 100V between two electrodes, and measured and 
computed the current value 1 minute after after impression. 

[0062] Furthermore, when volume mean particle diameter ****** external additive mixture with 
which the external additive A and volume mean particle diameter of 5nm or more and 30nm or 
less mixed beforehand the external additive (40nm or more and 500nm or less) B outside to a 
toner parent and creates it to it showed further that stability and good poor flattery nature were 
obtained in the image concentration at the time of continuous duty. 

[0063] It was considered that the diameter external additive of a large drop which is easy to 
condense to the toner parent of negative electrification was the effect acquired by adhering to 
homogeneity. 

[0064] The mixing time of an external additive A and an external additive B has 5 desirable 
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minutes from 30 seconds. When external additives cannot be easily mixed with homogeneity as it 
is 30 or less seconds, 5 minutes was exceeded, and external additives are charged and it ** 
outside to a toner parent, the problem which an external additive condenses occurs. 
[0065] Moreover, when established without using oil, the problem on which a heating roller and a 
pressurization roller are charged occurs. The so-called problem of the toner jump flown just 
before the toner which adhered to television paper by the electric field generated when 
especially a heating roller was charged is established with heat and a pressure occurs. At this 
time, if electrical conducting materials, such as carbon, are added in the charge of fixing roller 
facing in order to lower resistance on the surface of a fixing roller, the mold-release 
characteristic of a roller will worsen and the problem of offset will occur. 

[0066] By using two kinds of external additives with which the hydrocarbon system wax which 
has the ester bond of this invention or amide association differs from particle size showed that 
did not generate the toner jump at the time of fixing, either, and offset did not occur at a large 
fixing temperature. 

[0067] When the effect of the electric field which receive from the fixing member surface where 
the toner was charged with the external additive with which two kinds of particle size differs to 
the toner parent with which this has negative electrification nature becomes small, I thinks that a 
^ioner jump could .prevent* ^and^the- external additive^of ihe diameter-of .a, large.drop~was- pierced. 
in a toner parent by the pressure at the time of fixing, the hydrocarbon system wax which has 
the ester bond or amide association distributed in polyester resin oozed well on the toner 
surface, and offset was able 

[0068] Moreover, in the case of the equipment which creates a color picture, in order to pile up 
the toner image of four colors on a middle imprint object, a toner layer becomes thick, there is 
no toner layer, or differential pressure with a thin place tends to produce it. Especially, it is edge 
development, and while [ so-called ] becoming a hole, without some of liftings and images being 
imprinted in condensation of toners by the pressure by which more toners join a toner at the 
time of a paste and an imprint, the problem of an omission occurs in an alphabetic character or 
Rhine. 

[0069] It turned out that extraction injury generating can be controlled with the toner of this 
invention. 

[0070] Since this has the opposite polarity of a toner parent and an external additive, the 
adhesion force of a toner parent and an external additive is high, and since a toner does not 
remain in a middle imprint object that it is easy to imprint a toner on paper by the force of 
electric field also in the case of the imprint to paper etc. since it imprints after the external 
additive has always adhered to the toner parent and the adhesion force of a middle imprint 
object and a toner can be reduced, it does not carry out extraction injury generating. 
[0071] Moreover, it is the configuration which has the image formation unit group which has 
arranged two or more movable image formation units which form the toner image of a different 
color with the electrophotography equipment mentioned later in the shape of a circular ring, and 
the whole image formation unit rotates. It is the configuration in which exchange in every image 
formation unit and middle imprint unit is still more possible, if a life comes and it comes at an 
exchange stage, it can maintain easily by the exchange for every unit, and it becomes possible to 
obtain about the same maintenance nature as black and white also in an electrophotography 
color printer. However, in order for the toner within a development counter to be in the condition 
of always stirring since the image formation unit itself revolves around the sun, and to repeat the 
contact from a developing roller or a feed roller, and balking, in the early stages of development, 
the toner with the bad standup nature of electrification causes initial fogging. Moreover, if the 
electrification nature of a toner falls during long-term continuous duty, the problem on which 
toner scattering increases rapidly will occur. 

[0072] The problem on which early fogging and toner scattering increase rapidly with the toner of 
this invention was solvable. 

[0073] This thinks that the early electrification standup property was acquired by increasing a 
frictional electrification opportunity by mixing of the external additive which is two kinds from 
which the particle size of a toner parent and reversed polarity differs. Moreover, since the 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgLejje 



04/01/13 



10/22 ^— v 



electrification nature which has balanced the external additive and was stabilized is obtained as 
mentioned above, initial fogging can be prevented, and since the toner of the amount of high 
electrifications is strong in the adhesion force to a developing roller, it can inhibit toner 
scattering. 

[0074] Moreover, it is desirable that the absolute value of the amount of electrifications of a 
toner is smaller than the absolute value of the amount of electrifications of a toner parent. When 
the fluidity of a toner falls during long-term use, the amount of conveyances of the toner on a 
developing roller increases, and resolution falls. While the amount of electrifications can be 
maintained because the amount of electrifications of a toner makes the toner parent high at this 
time, and being able to prevent the fall of resolution, the effect that solid flattery nature is also 
maintainable is acquired. 

[0075] The amount of electrifications of a toner parent and a toner is measured by the blowing 
off method of frictional electrification with the ferrite carrier of a non coat Under the 
environment of 50% of 20 degrees-C humidity of atmospheric temperature, carrier 97g and toner 
3g were mixed in the 100ml polyethylene container, and by vertical rotation, at the rate of 
100min-1, after stirring for 30 minutes, 0.3g was extracted and it blew for 60 seconds by 
2x104Pa of nitrogen gas for 5 minutes. 

.-.[0.076]. The. polyester. resin from jwhicb^the-binding --.resin, used. suitableJbt this^gestaJt Js obtained.^ 
according to a polycondensation with carboxylic-acid components, such as an alcoholic 
component, a carboxylic acid, carboxylate, and a carboxylic anhydride, is used suitably. 
[0077] As a divalent carboxylic acid or low-grade alkyl ester, aromatic series dibasic acids, such 
as aliphatic series partial saturation dibasic acids, such as aliphatic series dibasic acids, such as 
a malonic acid, a succinic acid, a glutaric acid, an adipic acid, and hexahydro phthalic anhydride, a 
maleic acid, a maleic anhydride, a fumaric acid, an itaconic acid, and a citraconic acid, and 
phthalic anhydride, a phthalic acid, a terephthalic acid, and isophthalic acid, and these methyl 
ester, ethyl ester, etc. can be illustrated. In this, aromatic series dibasic acids and those low- 
grade alkyl ester, such as a phthalic acid, a terephthalic acid, and isophthalic acid, are desirable. 
[0078] As a carboxylic-acid component more than trivalent, 1,2,4-benzenetricarboxylic acid, 1, 2, 
5-benzene tricarboxylic acid, 1 and 2, 4-cyclohexane tricarboxylic acid, 2, 5, 7-naphthalene 
tricarboxylic acid, 1 and 2, 4-naphthalene tricarboxylic acid, 1, 2, 4-butane tricarboxylic acid, 1 
and 2, 5-hexa tricarboxylic acid, 1 A 3-dicarboxyl-2-methyl-2-methylene KARUBOKI propane, 
Tetrapod (methylene carboxyl) methane, 1, 2 and 7, 8-octane tetracarboxylic acid, pyromellitic 
acid, en pole trimer acids and these acid anhydrides, alkyl (carbon numbers 1-12) ester, etc. are 
mentioned. 

[0079] as dihydric alcohol — diols, such as ethylene glycol, 1, 2-propylene glycol, 1, 3-propylene 
glycol, 1, 3-butylene glycol, 1, 4-butylene glycol, 1,6-hexanediol, neopentyl glycol, a diethylene 
glycol, dipropylene glycol, the bisphenol A ethyleneoxide addition product, and the bisphenol A 
propylene oxide addition product, — it can be prodigal and triol, such as a serine, trimethylol 
propane, and trimethylolethane, and those mixture can be illustrated. In this, neopentyl glycol, a 
TOCHIMECHI roll propane, the bisphenol A ethyleneoxide addition product, and the bisphenol A 
propylene oxide addition product are desirable. 

[0080] As an alcoholic component more than trivalent, they are a sorbitol, 1, 2 and 3, 6-hexane 
tetrol, 1, 4-sorbitan, pentaerythritol, dipentaerythritol, tripentaerythritol, 1 and 2, 4-butane triol, 1 
and 2, 5-pentanetriol, glycerol, isobutane triol, and 2-methyl. -1,2, 4-butane triol, 
trimethylolethane, trimethylol propane, 1 and 3, 5~trihydroxy methylbenzene, etc. are mentioned. 
[0081] A polymerization can use a well-known polycondensation, solution polycondensation, etc. 
[0082] As for the operating rate of a multiple-valued carboxylic acid and polyhydric alcohol, 0.8- 
1.4 are usually common at a rate (OH/COOH) of the number of hydroxyl groups to the number 
of carboxyl groups. 

[0083] Moreover, as for the acid number of polyester resin, 1-100 are desirable. It is 1-30 more 
preferably. If smaller than 1, the dispersibility of inner ** agents, such as a wax, and a charge 
control agent, a pigment, will fall. If it becomes larger than 100, moisture resistance will fall. 
[0084] The molecular weight of resin is the value measured by GPC (gel permeation 
chromatography) which makes a correlation sample several sorts of mono dispersion polystyrene. 
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That is, it is the value which poured in 10mg of tetrahydrofuran sample solutions of 
concentration 0.005 g/cm3, and measured them by sample weight to a sink and this by the rate 
of flow of 3 per minute 1cm by using a tetrahydrofuran as a solvent in the temperature of 25 
degrees C. Measuring conditions are conditions included within limits from which the logarithm 
and the number of counts of molecular weight in the calibration curve from which the molecular 
weight distribution of an object sample is acquired by several sorts of mono dispersion 
polystyrene standard samples serve as a straight line. 

[0085] The softening temperature of binding resin moreover, with the flow tester (CFT500) of 
Shimadzu Give a 2x106Pa load by the plunger, heating the sample of 3 by part for programming 
rate/of 6 degrees C 1cm, and it extrudes from a nozzle with a diameter of 1mm. From the 
relation between the amount of descent of this plunger, and the temperature up temperature 
characteristic, when the height of that characteristic ray was set to h, temperature when 
softening temperature (Tm) and carrying out outflow initiation of the temperature over h/2 when 
extruding was made into outflow initiation temperature (Ti). 

[0086] Moreover, when the glass transition point of resin carries out the temperature up of the 
sample cooled to the room temperature by part for 10-degree-C/in temperature fall speed by 
part for programming rate/ of 10 degrees C and measures the heat history after it having carried 
-Out^tha=temperaturer.up^to^.l00-rdegrees^C-and leaving-Jtrfoi^3^inutes at^the^tempjeKature^using .a-. 
differential scanning calorimeter, it says the temperature of an intersection with the tangent 
which shows the maximum inclination of a before [ from the start portions of the production of 
the base line below a glass transition point, and a peak / the top-most vertices 
[0087] Differential calorimetric analysis meter DSC-50 of Shimadzu were used for the melting 
point of the endothermic peak by DSC. The temperature up was carried out to 200 degrees C by 
part for 5-degree-C/, the temperature up was carried out for 1 5 minutes after quenching to 10 
degrees C of incubation for 5 minutes by part for after [ neglect ] 5-degree-C/, and it asked 
from the endothermic (fusion) peak. The amount of samples supplied to a eel was set to 
10mg**2mg. 

[0088] Moreover, in this gestalt, a charge control agent is blended with binding resin for the 
purpose of charge control of a toner. As a desirable material, the metal salt of salicylic acid 
derivatives, the metal salt of a benzilic-acid derivative, and phenyl borate quarternary ammonium 
salt are used suitably. Zinc, nickel, copper, and chromium are suitable for a metal. 0.5 - 5 weight 
section of an addition is desirable to the binding resin 100 weight section. It is 3 - 4 weight 
section preferably [ it is more desirable and ] to 1 - 4 weight section and a pan. 
[0089] As a pigment used for this gestalt, moreover, carbon black, iron black, Graphite, Nigrosine, 
the metal complex of azo dye, the C.I. pigment yellow 1, 3, 74, and 97, the acetoacetic-acid aryl 
amide system monoazo yellow pigment of 98 grades, C. I. pigment yellow 12, 13, and 14, the 
acetoacetic-acid aryl amide system JISUAZO yellow pigment of 17 grades, C. — I. solvent 
yellow 19, 77, and 79, C.I. De Dis Perth Yellow 164, the C.I. pigment red 48, 49:1, and 53: — the 
red pigments of 1, 57, 57:1, 81 and 122, and 5 grades — C. I. solvent red 49, 52, and 58, the red 
color of 8 grades, the phthalocyanine of C.I. pig NENTO blue 1 5:3 grade, and the blue stain 
pigment of the derivative are blended by one sort or two kinds or more. 3-8 weight section of 
an addition is desirable to the binding resin 100 weight section. 

[0090] Moreover, as for the ester bond which the hydrocarbon system wax used for this gestalt 
has, it is desirable to be obtained by the reaction of with an or more 5 carbon number [ or less 
62 ] long^chain alcohol, a partial saturation multiple-valued carboxylic acid, or its anhydride. If 
the carbon number of long-chain alkyl is smaller than 5, a mold release operation will become 
weak and fixing offset nature will fall. If the carbon number of long-chain alkyl is larger than 62, 
the dispersibility in the inside of binding resin will get worse. If the acid number is smaller than 30 
mgKOH/g, dispersibility will fall. If the acid number is larger than 60 mgKOH/g, moisture 
resistance will fall and fogging under highly humid will increase. If the melting point is lower than 
70 degrees C, the shelf life of a toner will fall. If the melting point is larger than 120 degrees C, a 
mold release operation will become weak and non-offsetting temperature width of face will 
become narrow. 

[0091] Moreover, the translucency of a color picture falls and color reproduction nature also 
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worsens. If the penetration in 25 degrees C is larger than 2, tough nature will fall and filming will 
be produced on a photo conductor and a middle imprint object during long-term use. 
[0092] What has long-chain alkyl chains, such as an octanol, a dodecanol, stearyl alcohol, 
nonacosa Norian, and PENTA decanol, as alcohol can be used. Moreover, N-methyl hexylamine, a 
nonyl amine, a stearyl amine, a nona DESHIRU amine, etc. can be suitably used as amines, as a 
partial saturation multiple-valued carboxylic acid or its anhydride — a maleic acid, a maleic 
anhydride, an itaconic acid, itaconic acid anhydride, a citraconic acid, an anhydrous citraconic 
acid, etc. — one sort — or two or more sorts can be used. Polyethylene, polypropylene, a 
FISHATORO push wax, an alpha olefin, etc. can use a synthetic carbonization wax suitably. The 
polymerization of a partial saturation multiple-valued carboxylic acid or its anhydride can be 
carried out using alcohol or an amine, and it can obtain by next making this add to a synthetic 
hydrocarbon system wax under existence of JIKURUMI peroxide, tertiary butylperoxy isopropyl 
MONOKARUBONETO, etc. Below 1 2 weight sections of an addition are desirable more than 5 
weight sections to the binding resin 100 weight section. It is it hard to come to be under 5 
weight sections out of the mold release effect. If 12 weight sections are exceeded, it will be 
saturated the fluidity of a toner not only falls, but, and the mold release effect will not improve. 
[0093] A toner is created through the production process of preliminary mixing processing, 
.me]ting-kneading-processing,_g^^ ^ v 

[0094] Preliminary mixing processing is processing which carries out homogeneity distribution of 
binding resin and the additive which this should be made to distribute with the mixer possessing 
an impeller etc. A mixer with well-known super mixer (made in the Kawada factory), Henschel 
mixer (product made from the Mitsui Miike industry), PS mixer (Shinko Pantec make), rhe DIGE 
mixer, etc. is used. 

[0095] The outline perspective diagram of toner melting kneading processing is shown in drawing 
5 at a plan and drawing 6 , and a side elevation is shown in drawing 4 at front view and drawin g 
7 . 601 rolls the feeder of a raw material and 602 rolls a roll (RL1) and 603 (RL2). The melting 
film of the toner with which 604 coiled on the roll (RL1), and 602-1 The first portion of a roll 
(RL1), The input of a heat carrier for 602-2 to heat the second half section of a roll (RL2), and 
for 605 heat the first portion 602-1 of a roll (RL1), The tap hole of the heat carrier with which 
606 heated the first portion 602-1 of a roll (RL1), The input of a heat carrier for 607 to heat the 
second half section 602-2 of a roll (RL1), The tap hole of the heat carrier with which 608 heated 
the second half section 602-2 of a roll (RL1), The input of a heat carrier for 609 to heat or cool 
a roll (RL2) 603, The tap hole of the heat carrier with which 610 heated or cooled the roll (RL2) 
603, and 611 are toner **** in which the depth is formed in by about 2-10mm, and 612 is formed 
between rolls in the slot of the shape of a spiral of a roll surface. A raw material is thrown in 
from a constant feeding machine from the right side edge section by the side of a roll (RL1) 602- 
1. the compression shearing force of the heat of a roll (RL1) 602-1, and a roll (RL2) 603 — resin 
— fusing — a roll (RL1) 602-1 — ****** — it becomes like. It exfoliates from the roll (RL2) 
602-2 with which the condition was heated even at the left end of the roll (RL1) 602-2 at 
breadth and a temperature lower than a roll (RL1) 602-1. In addition, a roll 603 is cooled during 
the above-mentioned processing below at a room temperature. The path clearance of a roll 
(RL1) 602 and a roll (RL2) 603 is 0-0.1 mm. A raw material input is 10kg/hour. 
[0096] And coarse grinding of the obtained toner lump is carried out by a cutter mill etc., he is 
finely ground after that by jet mill grinding (for example, an IDS grinder, Japanese pneumatic 
industry) etc., a fines particle is further cut with an air-current type classifier if needed, and the 
toner particle (toner parent particle) of desired particle size distribution is obtained. Grinding by 
the mechanical cable type and a classification are also possible, and a KURIPU TRON grinder 
(Kawasaki Heavy Industries), a turbo mill (turbo industry), etc. which throw in and grind a toner 
to a minute opening with Rota rotated to the fixed stator, for example are used for this, the 
range whose volume mean particle diameter according to a coal tar counter to after this 
classification processing is 5-12 micrometers — income of the toner particle (toner parent 
particle) of the range of 5-9 micrometers is carried out preferably. 

[0097] Outside ****** mixes external additives, such as a silica, to the toner parent particle 
obtained by said classification, and obtains a toner particle. A mixer with well-known Henschel 
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mixer, super mixer, etc. is used for this processing. 
[0098] 

[Example] Next, an example explains this invention to details further. 

[0099] Many properties of the binding resin used in the example are shown in (a table 1). Resin 

used the polyester resin which used the bisphenol A propyl oxide addition product, the 

terephthalic acid, the TORIMETTO acid, the succinic acid, and the fumaric acid as the principal 

component 

[0100] 

[A table 1] 





PES1 


Mnn x 10 ) 


0.32 


MwfCxiO 4 ) 


6.4 


Mzf(xl0 4 ) 


97.5 


Mmf=Mwf/Mnf 


20 


Wzf=Mzf/Mnf 


32.4 


Tgl 


59 


Tm1 


100 j 


AV 


15 



[0101] Mnf — the number average molecular weight of binding resin, and Mwf — the weight 
average molecular weight of binding resin, and Wmf — the ratio of weight average molecular 
weight Mwf and number average molecular weight Mnf — Mwf/Mnf and Wzf — the ratio of the Z 
average molecular weight Mzf and number average molecular weight Mnf of binding resin — in 
Mzf/Mnf and Tg1, glass transition temperature (degree C) and Tm1 show softening temperature 
(degree C), and AV shows the resin acid number (mgKOH/g). 

[0102] The conditions of the processing performed with the kneading equipment shown in (a 
table 2) at drawing 4 - drawing 7 are shown. 



[0103] 

[A table 2] 




Trjl 


Trk1 


Tr2 


Rw1/Rw2 


Hrt1 


Q-1 


75 


30 


20 


1.25 


108 



[0104] Trj1 (degree C) shows the skin temperature of the first portion of a roll (RL1), and the 

skin temperature of the film with which the rotational frequency of a roll (RL2) fused the 

rotational frequency of a roll (RL1), and Rw2, the toner material fused Hrt1 (degree C), and Trk1 

(degree C) formed the skin temperature of the second half section of a roll (RL1), the skin 

temperature of Tr2 (degree C) roll (RL2), and Rw1 on the surface of 

[0105] The hydrophobic silica used by this example is shown in (a table 3). 

[0106] 

[A table 3] 
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j i f_fr -rrr i_L_ *jl £57 

(nm) 


911 55t1S 
( P C/g) 


•***■ AC J__L r\r\J V A* 

wit 305* IE 


SG1 




7 


+ 308 


+203 


SG2 




18 


+ 280 


+235 


SG3 




18 


-300 


-180 


SG4 




35 


+ 180 


+ 110 


SG5 




60 


+250 


+204 


SG6 




100 


+235 


+ 195 


SG7 




Too 


-280 


-245 


SG8 




1000 


+220 


+ 185 



[0107] External additives 1-SG 8 distributed 100g of silica impalpable powder in the solution 
which melted 5g of finishing agents to toluene 1000cm3, spray DORAININGU of them was carried 
out, they performed hydrophobing processing, and performed washing processing with the 
benzene solvent. 

[0108] The metallic-oxide impalpable powder or metal acid chloride impalpable powder used by 
this example is shown in (a table 4). 



[0109] 

[A table 4] 






(/<m) 


BETfit 

(mVg) 


G1 




0.05 


40.5 


G2 




0.2 


6.5 


G3 




0.1 


10.5 


G4 




0.2 


43.2 



0110] The charge control agent used by this example is shown in (a table 5). 
id 1 1] 
!A table 5] 









CCA1 


Cr^&TVSfe** 


S34(*«Ji>Mt3Mt8l) 


CCA2 




E84(^"'JX>Hb^ttSl) 


CCA3 




LR1 47 ( H - »J yM±« ) 
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!01 12] The pigment used by this example is shown in (a table 6). 
!0113] 

'A table 6] 





mat 


CM 


Mft^V ' \yy K57 : 1 


CC 


i/T>«» : h^U-1 5 : 3 


CY 


-r xa~as»: e^>h- xp-i 2 


BK 


*-*>:^;/*MA100A(H£<t^*t«) 



[01 14] The toner parent material presentation used by this example is shown in (a table 7). 20 to 
25%, the coefficient of variation of 8-9 micrometers and volume particle size distribution made 
the weighted mean particle size of each toner as an experiment so that the coefficient of 
variation of number particle size distribution might become 25 - 30%. The amount of toner parent 
electrifications indicated the thing for mixing time 5 minutes . 



[0115] 
[A table 7] 


hi — mftNo 






mn 


A1 


COAK1) 


■»$XA(6) 


BK(5) 


A2 


CCA2(2) 


"»?*A(6) 


CM(5) 


A3 


CCA3(2) 


AC 6) 


CM(5) 


A4 


CCA2(3) 


9*J/?XA(6) 


CY(5) 


A5 


CCA3(1) 


•>V^XA(6) 


CC(5) 


A6 


CCA2(3) 
CCA3(1) 


9-y$XA(6) 


CM(5) 



[01 16] The loadings ratio of a pigment, a charge control agent, and a release agent shows the 
loadings (weight section) ratio to the binding resin 100 weight section in a parenthesis to the 
polyester resin created with (a table 1). About the release agent, the hydrocarbon system 
release agent (wax A) of acid-number 40 mgKOH/g, the melting point of 92.1 degrees C, and 
penetration 1.0 was used. 

[01 17] The presentation of the toner which ******(ed) the external additive outside to the toner 

parent is shown in (a table 8). 

[0118] 

[A table 8] 
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— wo 


k*-— ait 

1 ✓ ■"TP" IT* 






rfW V5% Vr-I T» 




B1 


A1 


SG1(0>5) 


SG6O.0) 




— 25.7jiC/g 


B2 


A2 


SGK0 5) 


SG4C0.9) 




— 22.6ji C/g 


B3 


A2 


SG2(0.5) 


SG4C0.5) 




— 21.6^ C/g 


B4 


A2 


SG2(0 5) 


SG5(0.6) 




—20.4 m C/g 


B5 


A2 


SG2(0 5) 


SG6(0 6) 




— 23 4i/C/e 


B6 


A2 


SG2(0 5) 


SG7(0 6) 




—35.4 //C/g 


B7 


A2 


SG2(0 5) 


SG8(0 6) 




— 24 6 it C/c 


RA 


A2 


SG3C0 5) 


SG6C0 6) 




— 40 3 a C/c 


B9 


A2 


SG4(0 5) 


SG6(0 6) 




— 23 4uC/e 


R10 


A2 




SG6C0 6) 


G1 (03) 


— 18 9 ii C/e 


B1 1 


A2 


SG2(0 5) 


SG6(0 6) 


G2(0.5) 


— 1 9 4 ii C/e 


R19 

Die. 


A2 




SG6C06) 


G3(0 6) 


— 1 7 6 xi C/e 


D 1 J 


A9 


£G5>(0 5} 


SG6(0 6) 

O V_J SJ \ vi. VJ / 


G4(0.3) 




R14 


A3 




SG5(0 6) 




— 21 3nC/ir 


B15 


A4 


SG2(0.7) 


SG6(0.6) 




—32.3 /i C/g 


B16 


A5 


SGK0.5) 


SG6C0.8) 




-18.3;<C/g 


B17 


A6 


SGI < 0.7) 


SG6C0.6) 




-25.4^ C/g 



[01 19] The external additive shows the loadings (weight section) to the toner parent 100 weight 
section. Outside ****** was performed by 1kg of inputs in FM20B for impeller Z0S0 mold, 
rotational frequency 20Q0min-1, and processing-time 5 minutes. The amount of toner 
electrifications indicated the thing for mixing time 5 minutes. 

[0120] (Example 1) Drawing 1 is the cross section showing the configuration of the 
electrophotography equipment for full color image formation used by this example. In drawing 1 , 
1 is ****** of a color electro photographic printer, and the right end-face side in drawing is a 
front face. 1 A is a front—face board of a printer, and this front board 1 A is lifting closing 
actuation freedom like derrick-down aperture actuation and a continuous line display to the 
printer sheathing 1 like a dotted line display centering on hinge shaft 1B by the side of the lower 
side. The printer interior check maintenance at the time of attachment-and-detachment 
actuation and the paper jam of the middle imprint belt unit [ / in a printer ] 2 etc. is performed 
by pushing down and opening front board 1 A and releasing the interior of a printer greatly. 
Attachment-and-detachment actuation of this middle imprint belt unit 2 is designed so that it 
may become perpendicularly to the direction of an axis-of^rotation bus-bar of a photo 
conductor. 

[0121] The configuration of the middle imprint belt unit 2 is shown in drawing 2 . The middle 
imprint belt unit 2 to unit housing 2a The middle imprint belt 3, the 1st imprint roller 4 which 
consists of a conductive elastic body, the 2nd imprint roller 5 which consists of an aluminum 
roller, the tension roller 6 which adjusts the tension of the middle imprint belt 3, the belt-cleaner 
roller 7 which cleans the toner image which remained on the middle imprint belt 3, The scraper 8 
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which fails to write the toner collected on the cleaner roller 7, and the position transducer 10 
which detects the location of the ****** waste toner reservoirs 9a and 9b and the middle 
imprint belt 3 for the collected toner are connoted. Front^ace board of printer 1 A can be 
pushed down like a dotted line, this middle imprint belt unit 2 can open it, and it can detach and 
attach freely to the predetermined stowage in printer ****** 1 as shown in drawing 1 . 
[0122] Into insulating resin, the middle imprint belt 3 kneads a conductive filler, and with an 
extruder, it is film-ized and is used for it. In this example, what added and film-ized the 
conductive carbon (for example, KETCHIEN black) 5 weight section as insulating resin in the 
polycarbonate resin (for example, Mitsubishi Gas Chemical make, you pyrone Z300) 95 weight 
section was used. Moreover, the coat of the fluororesin was carried out to the surface. The 
thickness of a film is about 350 micrometers and resistance is about 107 to 108 ohm-cm. What 
kneaded the conductive filler to polycarbonate resin as a middle imprint belt 3, and filrrHzed this 
here is used for preventing effectively the slack by long-term use of the middle imprint belt 3, 
and are recording of a charge. 

[0123] This middle imprint belt 3 is consisted of a film which used the urethane of half- 
conductivity of the shape of an endless belt with a thickness of 100 micrometers as the base 
material, and it constitutes movable in winding and the direction of an arrow head in the 1st 
-imprint roller^4,.the 2nd. imprint roller 5^and tension- roller. fi^wbich fabricated the, urethane foam., 
which carried out low resistance processing so that it might have resistance of 107 ohm-cm 
around, length (63mm) a little with the perimeter of the middle imprint belt 3 longer here than the 
one half of the perimeter of the photo conductor drum (diameter of 30mm) later mentioned to 
the length (297mm) of the longitudinal direction of A4 form which is the maximum paper size — 
a leg — it is set as 360mm the bottom. 

[0124] When the main part of a printer is equipped with the middle imprint belt unit 2, the 
pressure welding of the 1st imprint roller 4 is carried out to a photo conductor 11 (it illustrates 
to drawing 2 ) by about 10-N force through the middle imprint belt 3, and the pressure welding of 
the 2nd imprint roller 5 is carried out to the above-mentioned 1st imprint roller 4 and the 3rd 
imprint roller 12 (it illustrates to drawing 2 ) of the same configuration through the middle imprint 
belt 3. this 3rd imprint roller 12 — the middle imprint belt 3 — a follower — it constitutes 
pivotable. 

[0125] The cleaner roller 7 is a roller of the belt-cleaner section which cleans the middle imprint 
belt 3. This is the configuration of impressing the alternating voltage which attracts a toner 
electrostatic to a metallic roller. In addition, this cleaner roller 7 may be the conductive fur brush 
which impressed a rubber blade and voltage. 

[0126] In drawing 1 , image formation unit 17Bk which carried out black, cyanogen, a Magenta, 
and 4 sets of fanning for each colors of Hierro in the center of a printer, and 17Y, 17M and 17C 
constitute the image formation unit group 18, and as shown in drawing, they are arranged in the 
shape of a circular ring, each — image formation unit 17Bk, and 17Y, 17M and 17C can open 
printer upper surface board 1C focusing on hinge shaft 1D, and it can be freely detached and 
attached to the position of the image formation unit group 18. By being equipped in a printer at 
normal, the mechanical drive network and electrical circuit network by the side of both by the 
side of an image formation unit and a printer join together through a mutual coupling member 
(un-illustrating), and unifies mechanically and electrically image formation unit 17Bk, and 17Y, 
17M and 17C. 

[0127] Image formation unit 17Bk arranged in the shape of a circular ring, and 17C, 17M and 17Y 
are supported by the base material (not shown), are driven on the migration motor 1 9 which is a 
migration means as a whole, and are constituted possible [ a rotation ] around the cylinderHike 
shaft 20 which is fixed and does not rotate. Each image formation unit can be located in the 
image formation location 21 which countered the 2nd imprint roller 4 which supports the middle 
imprint belt 3 of the sequential above-mentioned by rotation. The image formation location 21 is 
also an exposure location by the signal light 22. 

[0128] each — since image formation unit 17Bk, and 17C, 17M and 17Y consist of the 
respectively same configuration member except for the developer put into inside, they explain 
image formation unit 17Bk for black by drawing 3 in order to simplify explanation, and omit about 
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explanation of the unit for other colors. 

[01 29] 30 is the developing roller of the shape of a rubber elasticity object which consists of 
silicone resin, and is 3mm in 60 degrees-ofHiardness thickness. 31 is the feed roller of the shape 
of sponge which consists of urethane resin, and, for the toner layer regulation blade which 0.5mm 
and 28BK become from a black toner and a metal tabular [ made from SUS ] in 32 in the amount 
of interlocking with a developing roller 30, and 24, as for the cleaner section and 27, an 
electrification roller and 34 are [ a waste toner and 33 ] power supply generators. The developing 
roller 30 and the photo conductor 1 1 are contacted with the spring pressure of 8 Ns. A toner is 
sent to a developing roller 30 by the feed roller 31, and a thin layer is formed on a developing 
roller of the layer regulation blade 32. 

[0130] 35 is the laser beam scanner section arranged in the bottom in printer ****** 1, and 
consists of the semiconductor laser which is not illustrated, scanner motor 35a, polygon mirror 
35b, lens system 35c, etc. The pixel laser signal light 22 corresponding to the time series 
electrical-and-electric-equipment pixel signal of the image information from this laser beam 
scanner section 35 It passes along the optical-path window 36 formed between image formation 
unit 17Bk and 17Y. Incidence is carried out to the mirror 38 to which it was fixed within the shaft 
20 through the aperture 37 which was able to be opened in some shafts 20. It advances almost 
^-horizontally Jn J mage. formation, unit Jt7Bk fronv-the .exposure .aperture^ 25.of JmageJ:ormation^unit-, 
17Bk which is reflected and is in the image formation location 21. Incidence is carried out to the 
exposure section of the left lateral of a photo conductor 1 1 through the path between the 
developer reservoirs 26 and the cleaner sections 34 which are arranged up and down in the 
image formation unit, and scan exposure is carried out in the direction of a bus-bar. 
[0131] Since the optical path from the optical-path window 36 to a mirror 38 uses the crevice 
between the units of neighboring image formation unit 17Bk(s) and 17Y, there is almost no space 
which becomes useless in the image formation unit group 18 here. Moreover, since the mirror 38 
is formed in the center section of the image formation unit group 1 8, it can be constituted from a 
fixed single mirror and is a configuration with simply easy alignment etc. 

[0132] 12 is the 3rd imprint roller arranged above the paper feed roller 39 by the inside of front- 
face board of printer 1 A, and the form conveyance way is formed in the nip section of the middle 
imprint belt 3 and the 3rd imprint roller 12 by which the pressure welding was carried out so that 
a form may be sent with the paper feed roller 39 formed in the lower part of fronWace board of 
printer 1A. 

[0133] 40 is the sheet paper cassette which the method of outside was made to project and was 
prepared in the lower side side of front-face board of printer 1 A, and can set two or more 
papers S to coincidence. The paper discharge roller pair to which 41a and 41b arranged in the 
paper outlet side of fixing roller pair 42a and 42b a paper conveyance timing roller, the fixing 
roller pair by which 42a and 42b were prepared in the inside upper part of a printer, the paper 
guide plate which prepared 43 between the 3rd imprint roller 12, and fixing roller pair 42a and 
42b, and 44a and 44b <DP N=0015>, and 47 are the cleaning rollers of fixing roller 42a. 
[0134] A fixing assembly serves as a heating roller which consists of a fluororesin of the hollow 
roller and elastic layer which consist of the aluminum or stainless steel RENSU which has a 
heating means inside, and the surface from a pressurization roller. The fluororesin layer of the 
outermost layer has the desirable tube with which thickness is chosen from the copolymer of 1- 
100 micrometers, polytetrafluoroethylene, tetrafluoroethylene, and perfluoroalkyl vinyl ether, or 
the copolymer of tetrafluoroethylene and hexafluoro ethylene. An elastic layer has silicone 
rubber, a fluororubber, a fluorosilicone rubber, and desirable ethylene propylene rubber. The 
rubber degree of hardness by JIS is 1 0 - 70 degrees, and the degree of hardness of an elastic 
layer is pressurized by the pressure of 5x104 to 2x106Pa with a pressurization roller. In this 
example, a rubber degree of hardness is the silicone rubber 30 degrees and whose thickness are 
1.5mm, and, as for heating roller 42a, becomes the interior from the fluororesin tube of PFA 
whose thickness the surface is 30 micrometers. Moreover, as for pressurization roller 42b, a 
rubber degree of hardness becomes the interior from the silicone rubber whose thickness is 
1.5mm, and the fluororesin tube of PFA whose thickness the surface is 50 micrometers 60 
degrees. It is pressurized by the pressure of 1.5x106Pa. A rubber degree of hardness is a test 
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piece degree of hardness, and is a rubber degree of hardness based on JIS-A. In addition, fixing 
oil, such as silicone oil, is not using it. 

[0135] each — the waste toner reservoir is prepared in image formation unit 17Bk, 17C, 17M and 
17Y, and the middle imprint belt unit 2. 
[0136] Hereafter, actuation is explained. 

[0137] At first, the image formation unit group 18 has black image formation unit 17Bk in the 
image formation location 21, as shown in drawing 1 . At this time, the photo conductor 11 is 
carrying out opposite contact through the middle imprint belt 3 at the 1st imprint roller 4. 
[0138] A black signal light is inputted into image formation unit 17Bk by the laser beam scanner 
section 35 according to an image formation production process, and image formation by the 
black toner is performed. At this time, the speed (100 mm/s equal to the peripheral speed of a 
photo conductor) of the image formation of image formation unit 17Bk and the passing speed of 
the middle imprint belt 3 are set up so that it may become almost the same, it is an operation of 
the 1st imprint roller 4, and a black toner image is imprinted by the middle imprint belt 3 at image 
formation and coincidence. At this time, the direct current voltage of +700V was impressed to 
the 1st imprint roller. Immediately after all black toner images finish imprinting, the whole drives 
image formation unit 17Bk, and 17C, 17M and 17Y on the migration motor 19 as an image 
^formation unit group^UJ r they .rotate-in :the=direction^of. arwarrow. head in.-drawing^and^top : at- i the_, 
location where it rotated 90 degrees exactly and image formation unit 17C arrived at the image 
formation location 21. Since the portions of toner hoppers 26 other than the photo conductor of 
an image formation unit or a cleaner 34 are located inside the rotation circle at photo conductor 
1 1 tip in the meantime, the middle imprint belt 3 does not contact an image formation unit. 
[0139] Like the front after image formation unit 17C's arriving at the image formation location 21, 
shortly, the laser beam scanner section 35 inputs the signal light 22 into image formation unit 
17C by the signal of cyanogen, and formation and an imprint of cyanogen of a toner image are 
performed. By this time, the middle imprint belt 3 will make one revolution, and the write-in 
timing of the signal light of cyanogen is controlled so that the toner image of the following 
cyanogen agrees in location in the toner image of the black imprinted before. In the meantime, 
the 3rd imprint roller 12 and the cleaner roller 7 have separated a few from the middle imprint 
belt 3, and they are constituted so that the toner image on an imprint belt may not be disturbed. 
[0140] It carried out also about a Magenta and Hierro, the toner image of four colors agreed in 
location on the middle imprint belt 3, the same actuation as the above was repeated, and the 
color image was formed. The package imprint of the toner image of four colors is carried out in 
an operation of the 3rd imprint roller 12 after the imprint of the last Hierro-toner image at the 
form which doubles timing and is sent from a sheet paper cassette 40. At this time, the 2nd 
imprint roller 5 was grounded and impressed the direct current voltage of +1.5kV to the 3rd 
imprint roller 12. Fixing roller pair 42a and 42b were fixed to the toner image imprinted by the 
form. The form was discharged out of equipment through discharge roller pair 44a and 44b after 
that The toner of the imprint remainder which remained on the middle imprint belt 3 was cleaned 
in the operation of the cleaner roller 7, and the next image formation was equipped with it. 
[0141] Next, the actuation at the time of monochrome mode is explained. The image formation 
unit of a predetermined color moves to the image formation location 21 first at the time of 
monochrome mode. Next, the image formation of a predetermined color and the imprint to the 
middle imprint belt 3 were performed like the front, and it imprinted in the form shortly sent from 
a sheet paper cassette 40 with the following 3rd imprint roller 12 continuing as it is after an 
imprint, and was established as it is. 

[0142] The result of having performed image **** is shown in (a table 9) with the 

electrophotography equipment of drawing 1 . 

[0143] 

[A table 9] 
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[0144] This electrophotography equipment performed image **** using toner sample B1-17 
manufactured as mentioned above. Fogging was judged visually, and level which is satisfactory 
practically was made into "0" f and it made "x" level practically considered to be a problem. The 
toner jump by solid flattery nature and fixing also made "O" level which is satisfactory 
practically, and level practically considered to be a problem was made into "x." 
[0145] In 12 kinds of toners of B1-17 except five toners of B3, and 6, 7, 8 and 9, there are not 
turbulence of striping, spilling of a toner, an inside omission of an alphabetic character, etc., the 
solid image was uniform, the image also reproducing 16 streaks/mm of very high resolution high 
definition was obtained, and the high-concentration image was obtained. Moreover, ground 
fogging of the non-image section was not generated, either and the toner jump before fixing was 
not generated, either. Furthermore, also in the long-term torture test of 10,000 sheets, the 
fluidity and the property in which change was stabilized by image concentration few were shown. 
Moreover, also in the imprint, the inside omission was level which is satisfactory practically. 
However, the toner sample B3 had the first stage to low concentration, and a concentration fall 
and gas supply pressure failure generated B6, and 7, 8 and 9 during printing. Moreover, in these 
toners, the toner jump at the time of poor solid flattery, an inside omission, or fixing and toner 
scattering within equipment were also generated. 

[0146] Next (table 10), the test result of offset-proof nature is shown. 

[0147] 

[A table 10] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/01/13 



21/22 <<— v 



h-f— NO 




B1 


200°C 


B2 


203°C 


B3 


170°C 


B4 


204^ 


BS 


205°C 


B6 


172°C 


B7 


173°C 


B8 


175°C 


B9 


1 etfte 


B10 


205t 


B11 


204t 


B12 


211°C 


B13 


203°C 


B14 


204°C 


B15 


206*C 


B16 


204°C 


B17 


205°t 



[0148] Although OHP translucency was acquired 90% or more at 165 degrees C with all toners, it 
turned out [ in which offset generates B3, and 6, 7, 8 and 9 below 180 degrees C ] that it 
receives a thing and offset does not generate to 200 degrees C. 
[0149] 

[Effect of the Invention] As mentioned above, according to this invention, the fall of fogging in 1 
component development, solid flattery nature, and image concentration can be reduced, and it 
becomes possible to stabilize electrification of a toner and to realize long lasting development. 
[0150] Furthermore, according to the gestalt of this operation, by using a specific external 
additive showed that the toner jump before fixing was reduced and offset-proof nature could be 
improved. 

[0151] Moreover, it has the image formation unit group which has arranged two or more movable 
image formation units which form the toner image of a different color according to the gestalt of 
this operation in the shape of a circular ring, and acts suitable for the electrophotography 
method of a configuration of that the whole image formation unit rotates, and high concentration 
and lowlands fogging can be realized. 

[0152] Moreover, when it applies to the electrophotography equipment possessing the imprint 
system using a middle imprint object according to the gestalt of this operation, an inside 
omission and spilling are prevented and the toner with which high imprint effectiveness is 
acquired can be manufactured. Moreover, according to the gestalt of this operation, it can be 
compatible in fixable [ good ] and offset-proof nature, without reducing fixable [ at the time of a 
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toner being established ], oilless fixing in a color toner is enabled, and the toner which has high 
translucency can be offered. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The cross section showing the configuration of the electrophotography equipment 
used in the example of this invention 

[Drawing 2] The cross section showing the configuration of a middle imprint belt unit shown in 
drawing 1 

[Drawing 3] The cross section showing the configuration of the development counter shown in 
drawing 1 

[Drawing 4] The outline perspective diagram of the toner melting kneading processing used in 
the example of this invention 

[Drawing 5] The plan of the toner melting kneading processing used in the example of this 
invention 

[Drawing 6] Front view of the toner melting kneading processing used in the example of this 
invention 

[Drawin g 7] The side elevation of the toner melting kneading processing used in the example of 
this invention 
[Description of Notations] 

2 Middle Imprint Belt Unit 

3 Middle Imprint Belt 

4 1st Imprint Roller 

5 2nd Imprint Roller 

6 Tension Roller 

1 1 Photo Conductor 

12 3rd Imprint Roller 

17Bk(s), 17C, 17M, 17Y Image formation unit 
18 Image Formation Unit Group 

21 Image Formation Location 

22 Laser Signal Light 

35 Laser Beam Scanner Section 
38 Mirror 

602 Roll (RL1) 

603 Roll (RL2) 

604 Melting Film of Toner Which Coiled on Roll (RL1) 

605 Input of Heat Carrier 

606 Tap Hole of Heat Carrier 



[Translation done.] 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 7] 
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[Translation done.] 
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